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20-Ton Hydraulic Compression Test 




















ne | evolution ee a ana Nut 
|| Lock you would be surprised by 
==] the human skill and care, and the 
oe ite and exclusive mechanical 
processes involved in its production. One 
ceaseless round of vigilance to insure that 
every single Hy-Crome Nut Lock shall be fully 
capable of performing its designated duty 
and equally worthy of the name “Reliance.” 
@ The result of this super care and unceasing 
watchfulness—of the unusual methods em- 
ployed, is that Reliance Hy-Crome Nut 
Locks occupy the highest pinnacle of con- 
sistently reliable service—concrete evidence 
of the Power of an Ideal faithfully 
pursued. 


THE RELIANCE MFG. CO., Massillon, Ohio 


Branch Offices: New York,Cleveland, Detroit, Chicago, St. Louis, San Francisco. 
Distributors: Crerar Adams Co., Chicago; Bostwick-Braun Co., Toledo; W. and A. C. Semple, 
Louisville, Ky., Keith, Simmons Co,, Nashville, Tenn.; The Shapleigh Hardware Co., St, Louis. 

Agents: Walker Draft Gear Co., New York; K. C. Banks Co., Los Angeles; 
F, W. Cooper Engineering Materials, Ltd., Montreal, Canada 





ae 








Keep Tight Joints TIGHT 
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Git) POWER 


Ben ie "L.§| always in reserve 
‘ | 4 Rated at 8 H.P. 


Develops over 


10 H. P. 






The versatility of the Mudge “All Service” (Class W. S. 1) Motor 
Car is due to its highly efficient power unit, the Mudge 8 H. P., 
2-port, 2-cycle, water cooled, Roller Bearing Engine. 


It is compact, occupying a space of 2 feet square by 3 feet long. 
It is comparatively light, weighing 285 pounds, it has over-size shafts, 
liberal bearing surfaces and therefor long life. 


The reserve power possessed by this Mudge motor, makes the 
“All Service” suitable for heavy duty on bridge or extra gang, as well 
as for light section work. 


The “All Service” “One car for all jobs,” 3 men or 50. 


m% Mudge & Company 


Manufacturers—Railroad Equipment 
AS Railway Exchange Bidg. « CHICAGO 
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Savings of Softening Increased 


CThe HORTON 
by use of Conical dttoas Tank 


A saving of five per cent of the total coal used is the 
conservative estimate attributed directly to water soften- 
ing. Even though it never exceeded this percentage (it 
generally does) softening would be economically advisable 
in the majority of cases. But the additional savings, em- 
bracing seven other major features, certainly present a 
situation few railroad men will overlook. 


Clean water in the boiler, or in other words a clean 
boiler itself, means a lot to the railroad—the effects extend 
from the engineman’s temper to the company’s surplus. 
The engineer will tell you a clean boiler lasts longer, breaks 
down less times and gives more power than the scaled boiler. 
The fireman, too, can enlighten you—he knows water soft- 
ening means less coal to be shovelled and those hard, long, 
overtime runs shortened. 


In 1919 forty-one plants comprising the second water 
softening district saved 182 percent on the original invest- 
ment for the Rock Island in one year. Since that time 
Horton tanks have become popular as softening tanks. 
Their suitability not only makes treating more thorough 
but introduces an element of even greater saving. The 
Conical bottom guides all settling foreign matter into the 
mud drum. Then it is an easy matter to remove this 
sludge from the settling basin. HORTON Conical bottoms 
are equipped with a washout valve which may be operated 
for a few minutes each day without putting the tank out 
of service. A small amount of water flushes out all the 
sludge. 


The process of softening is more thorough when a 
Horton conical bottom is used as a treating tank. The 
shape of the conical bottom lends itself to softening, there 
being no dead water space in the tank and all water is 
directly subject to treatment. 


Water softening by engine districts with HORTON 
conical bottoms has become popular. The building of an 
ample number of systems with large capacities per hour 
and at frequent intervals have permitted roads to take 
advantage of the large savings. The principal roads of 
middle west have entered HORTON conical bottoms as a 
' part of their water softening program. Have you taken 
advantage of water softening ideas our engineers have 
for you? 








Fight Savings 
by Water Softening 
1. Less fuel consumed per ton 
mile. 
2. Less Repairs of Boilers. 
Fewer blowdowns of boilers. 


4. Longer life of flues, fire 
boxes, et cetera. 


5. Less delays and failures due 
to leaky flues and sheets. 


6. Less overtime for crews. 


7. Fewer cars set off with fewer 
trains given up. 

8. Greater evaporation of 
water per pound of fuel con- 
sumed. 














Standard 30,000 Gallon per hour 
Treating System Tank at 
Fort Wayne, Iowa. 


Write us for tank quotations. _ You are not obligated. 


Chicago Bridge (@ Iron Works 


SAN FRANCISCO 
2452 nacsiematien Bldg. 1646 Fev 2 Bldg. 1007 Rialto Bldg. 


235 


YORK 


3156 Pe wo Terminal Bldg. 1036 p hoe a oidg. 








November, 1923 RAILWAY ENGINEERING AND MAINTENANCE 5 











Preparing for the Barbecue at the Union Pacific Rally at Omaha. 
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D” PONT Chemical Engi- 
neers have found a way to 
give you 43 more value for each 
dollar you spend for explosives. 


Dumorite, the new du Pont 
dynamite, shoots stick for stick Fe pee BAailedi 
with 40% dynamite, but you get” about Dumorit at it ail 
135 to 140 sticks per case inst work 


Nitroplycbin, ammonia, gelatin 
designed to meet every blasting 








Branch Offices: Branch Offices: 


Huntington, E. I. DU PONT DE NEMOURS & CO., Inc. Portland - Ore. San Francisco, Calif. 


c Ms Explo Louis - Mo. Se - ka 
Kansas City, Mo. si D cranton - Pa. aso _- - Texas 
New York, N. Y. Pp ves Department Spokane, Wash. MexicoCity, Mexico 


Pittsburgh - Pa. Wilmington Delawar Exhibi 
Duluth - Minn. Seattle - Wash. td ¢ . “ ye el rr a ggae 
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Pneumatic Tie Tampers 


A few of the other labor-saving air tools 
used with Pneumatic Tamping Outfits. 

















No. 9 Ingersoll-Rand Rail Drill. Puts a’ 
hole through web in 25 sec. 

















Ingersoll-Rard Bonding Drill, No. 5. 
Averages 70-;;" holes per hr. 














No. 19 Ingersoll-Rand Rail Bolter. 
Bolts a 6 hole joint in 1 min. 








Ingersoll-Rand Grinder. Saves labor on all 
grinding and cleaning. 











A 4 Tool Pneumatic Tamping Gang. Air Compressor in Background. 


Save Man-Power 


Use air operated labor-saving 
machines 


Ingersoll-Rand Pneumatic tie tampers enable small gangs 
to equal the work output of large hand gangs and to 
make a smoother, safer and more permanent roadbed. 
Four men with pneumatic tampers will do as much work 
as I2 to 16 men hand tamping. 


The tie tamper compressor car is also a convenient port- 
able power -plant for operating other air driven tools for 
track and maintenance work. Such tools as rail-bonding 
and rail drills, rail bolting drills, grinders, spike drivers, 
riveting, chipping and calking hammers, rock drills, wire 
brush cleaners and sand blast and paint spray. 


A pneumatic tamping outfit enables pronounced savings 
to be made on a wide variety of operations. Ask us for 
further details on the many uses. 


INGERSOLL-RAND COMPANY, 11 Broadway, New York 


Offices in all principal domestic and foreign cities 


For Canada refer Canadian Ingersoll-Rand Co., Limited, 
260 St. James St., Montreal 


193TT 


Ingersoll-Rand 
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The Bright Spot 
in the Tie Industry 


Yes—a very bright spot—and one which is setting the 
pace in the tie industry. Why? Because International 
is producing sound ties free from decay to start with, 
properly graded, with all grades indicated by permanent 
paint marks, and finally, all ties are permanently trade- 
marked with the I. C. C. Co. Dating Nail. Surely 
that’s a big step forward and one bright spot where 
railroads are guaranteed high grade ties. 


This step is a very important one—not only from the 
engineering standpoint, but from purchasing, inspec- 
tion and distributing standpoints. When you order ties 
from thé International Company you get the exact 
grade and timber which you specify. The grade is 
indicated with paint marks and the I. C. C. Co. Dating 
Nail proves the quality is there. Furthermore, Inter- 
national Ties are so carefully classified that shipments 
and distribution can be made very efficiently—often 
entirely eliminating the cost of rehandling and reship- 
ping, which amounts to 10 ‘to 15 cents per tie when 
the ties are not properly classified. Save this amount 
—also your entire line inspection costs, which amount 
to about 5 cents per tie. The accrued savings made 





possible by International Service will almost pay for 
treating the ties. 

Prepare now by contracting for your ties for 1924 
spring delivery. 





International Creosoting & Construction Co. 


General Office—Galveston, Texas 
Plants: Texarkana, Texas Beaumont, Texas 
Galveston, Texas 


A 
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No Wasted Man-hours 


Every morning tens of thousands 
of Fairmont Motor Cars are started 
out for the day’s work by tens of 
thousands of section foremen and 
are started out promptly. 


A check up of man-hours lost on 
account of the motor car refusing 
to run will reveal that the smallest 
percentage of loss is chargeable to 
Fairmont equipment. 


Because of its reliability the Fair- 


FAIRMONT RAILWAY MOTORS, 


mont Motor Car is the personal 
choice of at least seventy percent 
of all track foremen. This suggests 
the thought that if Fairmonts are 
popular, they are good cars to buy 
and that this reliability will be re- 
flected favorably in the savings 
made. 

Everywhere maintenance officials 
and railway executives are voicing 
their faith in Fairmonts. 


INC., FAIRMONT, MINNESOTA 


Descriptive Bulletins of Entire Line Supplied at Your Request 
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Ramapo and Ajax specialties have been 
long and favorably known under their in- 
dividual names as manufactured by 
Ramapo Iron Works and Ajax Forge 
Company. These two companies are 
now consolidated into Ramapo Ajax Cor- 
poration, with five completely equipped 
works conveniently located for prompt 
deliveries to the railroads of the country. 
To assure service in the Western territory 
a stock of Ramapo Automatic Safety 
Switch Stands is carried at the Chicago 
headquarters. 
The Ramapo improved No. 20-B stand, 
placed on the market a year ago, has met 
® with pronounced success. Repeat orders 
are coming in wherever it has been in- 
stalled. 
Other “RACOR” specialties not here 
illustrated include Switches, Frogs, 
Crossings, etc., Special Railway Track 
Work, Cast and Rolled Manganese Rail 
Construction, etc. 
Particular attention is directed to the 
Ajax One-Piece Guard Rail at top of this 
page. Its combined sim- ~ 
plicity and rigidity make 
this the most efficient and 
economical installation. 





_RAMAPO AUTOMATIC 
_ SAFETY SWITCH STAND 
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ANYTHING “> EVERYTHING 


FOR OXYACETYLENE WELDING ann CUTTING 
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Public faith in a product is a reflection 

of faithful performance. Thus, consist- 

ently, have Airco Oxygen and Airco 
Acetylene built up good-will. 


S 

Ve 
_— 
ia 
aon 


Write for Airco booklet: 
“Anything and Everything for Oxyacetylene Welding and Cutting” 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen — Airco Acetylene — Airco- Davis -Bournonville 
Welding and Cutting Apparatus and Supplies, Acetylene Generators, and 
Specially Designed Machines for Automatic Welding and Cutting-- 
Nitrogen, Argon and other Airco Atmospheric Gas Products 


ss) a 


Controls the manufacture and sale of National Carbide 


Home Office: 342 Madison Avenue, New York, N. Y. 


Airco District Offices, Plants and Distributing Stations conveniently located throughout the Country 


Aw a She Se a0 * Airco Oxygen oni 
maintains tts own Apparatus A ‘ 
Repair Shop in each Airco aA e o ——— Service is 
District Office City. Airco Service 
Distributing 
Stations 


—- 
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BETHLEHEM 


STEEL COMPANY 
Will Manufacture Selflock Products 





After several months of thorough 
investigation and tests the Bethlehem 
‘Steel Co. has entered into an agree- 
ment to manufacture and sell Selflock 
Products. 


This endorsement further guaran- 
tees the merit of Selflock Products to 
the present users and to Engineers who 
are now considering service tests. 


Selflocks always sell on their merit 
- and their record of service. 


Pick out some difficult crossing to 
demonstrate the economy of Selflock 
bolts. Write to 


SELFLOCK NUT AND BOLT CO., INC. 


EAST SYRACUSE, N. Y. 


OR 


BETHLEHEM STEEL CO. 


BETHLEHEM, PA. 
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A Railroad Strength Test 
of ARMCO CULVERTS 
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A 30 in., 12 ga. ARMCO Culvert, 14 ft. long supports a dead weight of 240,000 
Ibs. under railroad conditions at Annual Exposition of the National Railway 
Appliance Association. 


HE illustration above 

shows the apparatus used. 

The pressure was applied 
by two 100-ton hydraulic jacks 
on two beams, simulating rails, 
placed on three standard wooden 
ties. A scant 12 in. of dry sand 
furnished the fill between ties 
and culvert. 


The machine was designed for 
a load of 100 tons. Such a load 








Installations such as this are even a 
better test of the ability of ARMCO 
Culverts to meet railway requirements. 





showed no effect upon the cul- 
vert, and drawing on the factor 
of safety a load of 120 tons was 
imposed. 


Even with this load there was 
no observable variation in the 
horizontal and vertical diameters 
of the pipe—no measurable de- 
flection. 


The conditions of this test in- 
dicate a safety factor of approxi- 
mately 214 over the normal rail- 
road installation, definitely satis- 
fying the engineers who wit- 
nessed the test that ARMCO 
Culverts are amply strong for 
main track use. A 10-gauge pipe 
would greatly increase this 
safety factor. 


The ARMCO Culvert & 
Flume Mfrs. Assn. 
215 N. Michigan Ave., Chicago 





Under the main line tracks of one of 
the busiest railways in America—dozens 
of trains each day. 


There is a manufacturer in almost 
every state and in Canada, making 
Culverts, Flumes, Siphons, Tanks, 
Roofing, etc., of genuine, rust-resist- 
ing Armco Ingot Iron. Write for 
full information and nearest shipping 
point on products in which you are 
interested. 





ARMCO CULVERTS 
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HASCO AUTOMATIC TELLTALE HANGER «i REPLACER 
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One Man 
| Hasce Method / | 
Three Men | 


WITH 


Old Method 


It is time you stopped “a —— 
and figured what it is 
THE HASCO METHOD costing you for labor, THE OLD METHOD 


sending a crew of three or four men over your road with a long ladder to make telltale changes. 
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If you do so, you will be surprised at the enormous cost, and upon inspection, you will also 
find that on account of the difficulty and expense in making these changes, your bridge and 
tunnel warnings are neglected, and accidents to your employees possible. 






With the Hasco Hanger you insert our Replacer at the end of a light pole; and 
to repair old telltales or to make changes, you merely hook top guide of Replacer 
at end of toggle and pull down. This will drop the old pendant out. To replace 
telltale you place wire end of pendant between the wings of Replacer and by reach- 
ing up to crossbar (being guided by guides of Replacer) the telltale is easily inserted 
into the hanger. 








This can be done by the track inspector or section man in a few minutes as 
they go over the road daily at no added expense to maintenance, thereby saving 
your entire present cost of labor and assuring you that your warnings are always 
100 per cent efficient. 








Our hangers are made of bronze, will not rust, corrode or wear out. It is impossible for 
telltales to become entangled with each other or over the crossbar. 






For the past three years this device has stood the severest tests on 
one of our leading railroads. 






We are also prepared to make up telltales, con- 
sisting of part bronze wire and waterproofed and fire 
resisting, treated rope, to your specifications. ~ 







SEPPPTERDORUTAL DEERE 





May we send you a descriptive circular or ar- 
range for personal demonstration ? 





Hastings Signal & Equipment Co. 
53 State Street, Boston 


Selling Agents: 
ROSS F. HAYES T. W, SNOW CONSTRUCTION CO. 
2 Rector St., New York “332 La Salle St., Chicago 


HICKOK & HICKOK 
HANGER Santa Fe Building, San Francisco REPLACER 
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Light-weight Shovel 


Averaging from six ounces to one pound lighter 


EET the world’s champion light-weight—the 
Wood’s Mo-/lyb-den-um light-weight steel shovel. 


Here is a light-weight shovel that will stand many 
times as much service as an old style standard gauge 
shovel. Yet it averages six ounces to one pound lighter. 


Figure for yourself the increase in efficiency that this 
new shovel will bring you. It gives you a bigger day’s 
work from every man. And it makes an immediate 
hit with every man who uses it. 

This newest Wood’s Shovel is made of Mo-/yb-den-um 
steel. It has all the strength, elasticity, toughness and 
long-wearing qualities of Mo-/yb-den-um. And to 
carry the quality right through, the blade is fitted with 
the finest double-X white ash handle. This puts the 
necessary weight into the handle and makes a better- 
balanced tool. 


Write us for further information about the applica- 
tion of the Wood’s Mo-/yb-den-um Shovel to all your 
needs. 

THE WOOD SHOVEL AND TOOL COMPANY 
Piqua, Ohio, U. S. A. 


Wood's Motub-den-um Shovels 
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prevents paint 
from washing off 








in the rain 


PURE—The New Jersey Zinc Cone ECONOMICAL— Makes paint go 


pany’s French Process Green Seal farther and last longer. Retards 
Zinc Oxide ground in highly refined chalking, reduces fading tendencies, 
linseed oil. produces a smooth, hard film that 


BEAUTIFUL—Makes a white paint dust and dirt will not adhere to and 
that is white and that stays white. that will not crack or peel. 
Permits of purer tints where color WORKABLE—Breaks down without 


is wanted. effort, mixes quickly with other 
RELIABLE—Ground only in accord- paint pastes, applies easily. 

ance with specifications of the New HARMLESS — Absolutely safe for 

Jersey Zinc Company by licensed painters to use under all condi- 

paint manufacturers. tions. 


To secure better protection and more lasting beauty for your work, 
see that Mapaz is used. Booklet of mixing formulas and full in- 
structions will be sent free by any of the following licensed manu- 
facturers of Mapaz. 


Masters Painters Supply Co., Inc., 160 Front Street, New York 


Peaslee-Gaulbert Co., Incorporated, Louisville, Ky. 
Atlanta, Ga. and Dallas, Tex. 
U. S. Gutta Percha Paint Co., Providence, R. I. 


ine THE NEW JERSEY ZINC COMPANY Gine 
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THE RENEWAL OF THE 
BALLASTED DECK TRESTLES 


HE report of the committee on the renewal of bal- 
ft lasted deck trestles presented before the Bridge 
and Building convention, contains much information on 
a subject which has hitherto received little attention. It 
is only a little more than 20 years since this form of 
construction was first given extended use and because of 
the excellent service which it affords it is only within 
recent years that the problem of renewal has been im- 
posed to any extent upon fhe railroads. So, although 
the problem of renewal has been a matter of consider- 
able speculation for a long time, it is only within the 
last few years that the maintenance officers have had 
to deal with this problem as a practical proposition. 

In the opinion of the committee the type of ballasted 
deck in which the stringers are spaced an appreciable 
distance apart and are covered with a solid plank floor 
to retain the ballast, is superior, from the standpoint 
of convenience in renewal, to the type embodying a solid 
deck of stringers. The former type of construction, 
corresponding more nearly with the ordinary open deck 
trestle, can be handled in much the same way when it 
comes to the repair or renewal of either the deck or the 
bents. In other words, individual stringers can be re- 
moved and replaced without serious disturbance of the 
other portions of the deck and, likewise, the stringers 
may be shifted readily to provide space for the driving 
of additional piles in the bent. 

This phase of the renewal problem must also be con- 
sidered from another angle for, as pointed out in the 
report, it is very easy for the men engaged in this work 
to do serious damage to the various parts of the deck 
through cutting or bruising of the creosoted timbers, 
something that must be very carefully avoided. There- 
fore, the form of construction which involves the least 
possible disturbance of the deck is necessarily least 
liable to injury from this cause. 


HAVE SYMPATHY FOR THE FOREMAN 


T IS not often that a genuine human appeal has a 

prominent part in the field of the technical journal, 
yet there is a striking illustration of this is this issue 
under the head of the ““What’s the Answer” department 
in the replies received to the question as to the advis- 
ability of having track foremen ride over their section 
on locomotives or trains to-determine the riding quali- 
ties of the track. All of the replies are in the affirmative 
and it is to be noted that four of them are from sec- 
tion foremen. While it is to be conceded that the con- 
clusions reached with such unanimity in these answers 
is founded on sound reasoning, we wonder if the wish 
ts not father to the conclusion, in other words, whether 
the foremen may not have been influenced in their an- 
swers by the fact that they would very much /ike to ride 
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on the trains as suggested, not only over their own 
section but over other parts of the railway as well. But 
should not the superior officer be sympathetic with the 
foreman in this desire and give serious consideration to 
the underlying conditions which are responsible for it? 

Few men on the railroads are so entirely isolated 
in their work as a large majority of the foremen. Train- 
men are always on the go, carpenter forces move from 
place to place, water service repair men travel almost 
continuously. Mechanical employees and clerical forces, 
of course, are given little chance to travel, but they live 
in terminal groups of considerable size, if not actually in 
large cities. But except for the few trips up and down 
the line which the foreman makes when not on duty, or 
for the occasional emergencies which require his pres- 
ence on other sections, the foreman is tied down to his 
own six miles of railroad, the only part that is really 
his. The rest of the road is around the curve or over 
the top of the hill beyond the ends of his own section 
and except for occasional visits from the roadmaster or 
the wave of a hand he gets from someone on a passing 
train, he is left pretty much to himself. 

In these days when the problem of securing high grade 
foremen is a most serious one it would seem well to 
consider all the factors having an influence on the at- 
tractiveness of the foremen’s position. More efforts 
should be made to make him feel that he is a part of a 
railroad and, in particular, a part of the division on 
which he is employed. It will be difficult to do this 
unless some effort is made to acquaint him with the rest 
of the line, with his brother foremen and with the work 
that they are doing. 


THE MARK OF A GOOD MAN 


N EVERY railroad there are good men and poor 

men, hard workers and drones, men who work be- 
cause they should, others only because they must. You 
can tell them by their marks. Some of the marks are 
apparent when you meet the man, others when you 
watch him work, but however and wherever they show 
themselves the fact remains that you can classify your 
man correctly if only you can distinguish his marks and 
give each its proper value. 

Consider the fellow who tackles the difficult jobs as 
though each were an opponent, or a contest between the 
human and the material, in which the man is deter- 
mined to win. - In water service, for example, such a 
man finds a break-down on his hands and the more it 
resists repair the more determined he is to fix it, using a 
chisel if his drill breaks, hay-wire if the bolts are gone, 
the sole of his shoe if a gasket must be had, even the 
shirt off his back, if necessary, ‘for packing. In patrol- 
ing track he sees in the presence of a storm not the 
excuse for his doing less, but a challenge to work the 
harder. When removed from the eye of the supervis- 
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ing officer his attitude is one of living up to a sense 
of responsibility, not one of seizing upon a rare oppor- 
tunity to sluff. When the trouble is a burn-out, the time 
of the day is the last thing he thinks about. 

He is a good man, you will say, that will do these 
things, if only he can be found. The marks are un- 
mistakable. He is indeed a good man. The gratifying 
thing is, moreover, that there are such men. It is not 
correct to say that they are no longer to be found on 
railroads. Instead, they are plentiful. Only recently 
an instance of this was reported when a roadmaster, 
confronted with destruction of track by floods, pro- 
ceeded without waiting for authority to hire an airplane 
with which to inspect the flooded area and learn the 
damage done with the minimum loss of time. The op- 
eration of our railroad is replete with similar, although 
perhaps less spectacular, instances of worth among rail- 
road men. 

The point is that such men are good men, notwith- 
standing they may be sullen fellows, dark skinned or 
yellow, neat or slovenly. The 
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pump or an engine so thoroughly chilled as to be diffi- 
cult to start, ice around the tank, a frozen indicator, or 
foot valve. On the other hand, it may be a broken pump 
chamber or a drain valve below a treating plant, an air- 
lift system made less efficient, or a clogged sewer. The 
effect in all cases is appreciable and very often becomes 
serious—a period of inoperation or imperfect operation, 
for instance, at a place and at the time of the year when 
the best service is none too good, a greatly increased 
expense for making repairs when conditions are most 
unfavorable for the same, the virtual undoing of the 
protective measures taken earlier, the worry resulting 
from the uncertainty established by repeated disrup- 
tions of service, and often, indeed, the added destruc- 
tion of property through fire which results from attempts 
to warm up engines or thaw out frozen areas. 

The reason for much of. this trouble is a weakness 
in the program undertaken, presumably to prevent it. 
Too often the program of frost protection is carried 
on perfunctorily as though it were simply a seasonal 

job that must be done. Little 





thought is given to the real pur- 





fault with some officers is the 
same fault with which they 
often charge higher officers, the 
inability or failure to study 
their men carefully and to 
judge them in accordance with 
the true value of their marks. 
So to judge them, especially 
when personal dislikes are in- 
volved, may be difficult but it 
should be the aim of every offi- 
cer to do so in his own interest 
and that of the company he 
serves. Certainly it is much the 
better plan for an officer to con- 
duct himself in relation to his 
men according to such a pro- 
gram rather than to let himself 
be governed too much by these 
personal dislikes and to decry 
the passing to a period when, 
as he allows himself to believe, 
railway men were better men 
than they are now. Moreover, 
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RAILWAY PROBLEMS WILL 
DISAPPEAR 


It must be recognized that the railways 
are making supreme effort, with much suc- 
cess, to meet the demands upon them. They 
are now more efficient than at any prior 
time in their history. With fewer men they 
have in recent months exceeded all prior 
achievements. They have been handling 
tonnage in record volume so efficiently that would show this method of 
there has been scarcely a murmur of com- 
plaint and so smoothly that their marvelous 
performance is scarcely noticed. Already 
superior in public service to every other 
system of transportation in the world, 
they are headed for better work in which 
there is promise that railway problems will 
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pose of the work and less to 
the ability of each measure 
taken to accomplish this pur- 
pese. Thus a frost box is 
banked in the same way it was 
banked in the previous year, al- 
though perhaps the earlier 
preparations had _ repeatedly 
proved ineffective. Again the 
same provision is made for 
drainage, although past records 


drainage to: be especially ex- 
posed to drifting snow, or again 
careful attention is given to 
providing protection at the 
pumphouse, but the same lack 
of attention given to the com- 
fort of the pumper, which un- 
derlay trouble the year before. 
Thus the work is improperly 
done or something overlooked 
which is essential to the suff- 
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he will at once find himself en- 


ciency of work which was 





joying his work the better 

through the greater respect he is bound to receive by 
reason of this broader viewpoint and more dispassionate 
judgment of those with whom he comes in contact. 


IS YOUR WATER SUPPLY FREEZE PROOF? 


LWAYS with the approach of winter there is an 

established program of work carried out by water 
service forces to guard against freeze-ups. Prominent 
among the work done usually is the cleaning out of tanks 
containing sediment, the banking of pump houses, the 
covering of exposed pipe lines, the renovating of stoves 
or other heating apparatus, the stocking of coal bins, the 
sealing of cracks in buildings and the hiring of additional 
help where necessary to keep fires going. Having com- 
pleted this program the water supply is ready to be 
“chalked up” as being ready for the winter. 

But is it? To a large degree, yes. A program of 
work such as outlined cannot be completed even in the 
coldest sections without substantial effect. The failure 
to do so would soon make the truth of this apparent. 
But the facts are that each winter continues to exact its 
toll of freeze-ups or related troubles peculiar to the 
season. It may only be a case of frozen valves in a 





done at the point in question. 
The lesson is plain, it should be the aim of the water 
service officers not merely to see that a perfunctory 
program is carried out, but that this program is thorough 
in scope and the work adapted to the exact require- 
ments at each point, as determined from past experience 
and the study of the causes of troubles which have been 
encountered. When freeze-ups do occur where protec- 
tive measures have already been made it is but another 
illustration of the truism that a chain is no stronger 
than its weakest link. The problem, therefore, in con- 
nection with the protection of water supply facilities 
from the rigors of winter, is to find that link and give 
it equal strength with the rest. 


WHERE ARE THE SECTION 
FOREMEN TO COME FROM? 


HAT the recruiting, selection and training of men 

for the positions of section foremen is one of the 
most vital problems with which the maintenance of way 
department is now confronted has been generally con- 
ceded. Conclusive evidence of the widespread interest 
in this question is to be had from the fact that 37 con- 
tributions were received in the contest on this subject, 
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of which the prize winning and three others are pre- 
sented in this issue. It is also of special interest that 
many of the papers submitted were prepared by section 
foremen and that the prize winning paper was written 
by an assistant foreman. Surely the handicaps and 
limitations of the foreman’s position can be known no 
better by anyone than by the foremen themselves and 
no others are better qualified than they to realize the 
shortcomings of the men from which the roads are 
now trying to develop new foremen to replace those who 
are granted a well earned retirement. 

If any criticism were to be offered with respect to 


the papers received it is that a relatively small number of - 


practical suggestions were submitted with respect to the 
manner in which better men are to be recruited into the 
gangs. This is in no sense a reflection on the contribu- 
tors, but simply goes to show that this is the most diffi- 
cult part of the problem. In a word, it is easy to train 
a good man if you have a good man to train. 

Many of the papers advocate apprenticeship systems, 
namely, special arrangements for training men espe- 
cially selected for this purpose, usually from outside 
the regular force, and suggestions are offered for the 
recruiting of school boys, either from grammar or high 
school, and lay stress on the need of education for the 
handling of the foremen’s records. But in the face of a 
public educational system that tends primarily towards 
the building of candidates for white collar jobs, there 
would seem to be limited opportunity in that direction, 
except in certain restricted areas of limited opportunity 
where the chances for the young man to get a job are 
few and far between. 

In the main, therefore, is the problem not primarily 
one of making the best of the men that we have in the 
gangs—men who come to us because they need a job or 
because they have found track work to their liking? 
Among these are not the unsophisticated country boy in 
the backwoods, the Hungarian, Pole, Bulgarian, etc., 
in the east and middle west, the negro in certain parts 
of the south, the Mexican in the southwest and the 
Japanese and Chinese in the west, the most promising 
material. These men do not take up track work because 
they lack ambition, character or stamina necessary to 
get into better paid work, but because lack of opportun- 
ity, accident of birth, ignorance of our language or un- 
familiarity of our customs afford them little chance to 
take up one of the so-called “skilled trades” which pay 


‘higher wages. 


Experience has shown that the selection of the bright- 
est, strongest and most energetic from the ranks of 
these will produce section foremen of a high grade. It 
is true that the training of such men takes longer, must 
be more painstaking and must be of a more detailed 
nature than that required of the man who possesses a 
better educational foundation, but there is less danger 
of wasting the effort through having them quit after the 
training is completed. 

The problem of obtaining high grade foremen is un- 
questionably a difficult one to solve and we feel that 
our contributors are to be commended on the painstak- 
ing study which they have given to the subject. Clearly, 
it calls for as much effort on the part of the supervisory 
officers as any other phase of their work and it may be 
said without question that they have measured up well 
to the responsibilities imposed on them in this regard. 
It would seem, however, that certain phases of this prob- 
lem concern matters which must be taken under con- 
sideration by the managements, and that they owe it to 
their supervisors and roadmasters to lend a willing ear 
to such suggestions as are offered for a satisfactory solu- 
tion of the problem. 
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OILING ANGLE BARS 


Muncie, Ind. 
To the Editor: 

In addition to the advantages of oiling angle bars in 
track mentioned in the ““What’s the Answer” department 
of the August issue of Railway Engineering and Main- 
tenance, we find that oiled angle bars facilitate the closing 
up of the joints in warm weather. We have several 
miles of 60-ft. rails laid with the joints open %-in. to 
take care of the expansion. If many of these joints fail 
to close up we have trouble with sun kinks and it is 
then necessary to loosen the bolts to permit the rails to 
go together before the track can be lined up. 

GeEoRGE PoweELL, 
Division Engineer, Union Traction Company of Indiana. 


A GRADUATED WAGE SCALE 


Marysville, Cal. 
To the Editor: 

I have been much interested in the suggestion made 
by L. Flynn in the September issue of Railway Engineer- 
ing and Maintenance to the effect that the men in a track 
gang should receive different rates of pay, depending 
upon their ability. I believe that the railways would 
secure a better class of men if they would pay a higher 
rate to the more efficient ones. There are men in every 
gang, regardless of its size, who are more capable than 
others and there are also men who will shirk at every 
opportunity. While I do not believe that there should 
be as many as seven or eight different rates of pay, I do 
think that there should be three. If the flat scale is 37 
cents per hour, I suggest that the lowest rate be made 
36 cents, the intermediate rate 38 cents and the rate for 
the best men 40 cents. This would encourage the efficient 
men to endeavor to qualify for the highest wage. It 
would also encourage men to remain in service and avoid 
the necessity of training so many new men. 

The selection of the men who should receive the in- 
crease should be left to the roadmaster, who would act 
on the recommendation of the foreman, for I fear that 
if too much was left to the foreman all of the men in 
some gangs would receive the highest rate. 

J. E. Moroney. 


NEW BOOKS 


Southern Pine Manual. 186 pages, 4% in. by 6% in., illus- 
trated. Bound in imitation leather. Published by the 
Southern Pine Association, New Orleans, La. Price 
1.50. 


This is the ninth edition of the Southern Pine Manual 
of Standard Wood Construction and is a handbook de- 
signed for the use of architects, engineers, contractors, 
builders, dealers and others interested in wood construc- 
tion. Except for certain additional data and the exclu- 
sion of legal safe working stresses as adopted and changed 
from time to time by the various municipalities through- 
out the country, the text of the eighth edition has been 
retained. The additional data include the latest require- 
ments for floor and roof loads for the largest cities about 
the country; new material on wood block floor paving 
and construction; details for design of light wood roof 
trusses on spans up to 125 ft.; timber working stresses 
and design factors based on recent comprehensive tests 
of commercial southern pine; and safe working loads for 
bolted, nailed and spiked connections. 















How Can We Develop Good Foremen? 


Prize Winning and Other Contributions to the Contest on the Selection 
of These Important Men in the Track Organization 


4 HAT the problem of 
[e« foremen is at 
once one of the most 
serious and most absorbing 
questions now before the 
maintenance of way organi- 
zation is manifested by the 
interest taken in the contest 
announced in the September 
issue of Railway Engineer- 
ing and Maintenance for 
papers on the recruiting, se- 
lecting and training of men 
for the position of section 
foremen. Thirty-seven 
papers were received. The 


judges who selected the win- The Foreman Himself Makes the Best Teacher. 


ning papers were C. G. Delo ; 

chief engineer of the Chicago Great Western; A. S. Kent, 
chief engineer of the Chicago, Indianapolis & Louisville, 
and B. M. Cheney, general inspector of permanent way 
for operating vice-president, Chicago, Burlington & 
Quincy. The selections were made by the judges with- 
out a knowledge of the names of the contributors, and 
resulted in the award of the first prize to F. B, Whitman, 
assistant track foreman, Chicago, Burlington & Quincy, 
Centralia, Ill., and of the second prize to J. W. Powers, 
supervisor of track, New York Central, Rochester, N. Y. 
In the opinion of the judges a number of the other papers 
merited special mention among which may be listed those 
prepared by D. K. Newmyer, roadmaster, Southern 
Pacific, Seabrook, Tex.; T. F. Donahoe, general super- 
visor, Baltimore & Ohio, Pittsburgh, Pa.; T. H. Portel, 
foreman, Chicago, Rock Island & Pacific, Des Moines, 
Iowa, and J. D. Keiley, supervisor, Chesapeake & Ohio, 
Richmond, Va. Papers prepared by these contributors, 
except Mr. Keiley, are presented below. Mr. Keiley’s 
paper and those of: others will appear in later issues. 


First Prize—The Problem as Seen by 
the Man in Training 


By F. B. WHITMAN 
Assistant Foreman, Chicago, Burlington & Quincy, Centralia, III. 


The primary qualifications of a good section foreman 
are the ability to handle men well and a good knowledge 
of track work. Unless a section foreman possesses both 
of these requisites, a roadmaster or superintendent can- 
not hope that his territory will be maintained in an effi- 
cient or safe condition. If a section foreman cannot 
handle men he will be unable to get the best and maxi- 
mum amount of work that his men can give, and if he 
is deficient in a good knowledge of track work, he will 
be unable to obtain results because of his sheer inability 
to know what work should be done and how it should 
be done to keep up the track. Particularly should the 
section foreman know the first things that should be 
done in order that the track be in safe condition for the 
passage of traffic. ¢ 

Of course, both of the above mentioned qualifications 
are necessary, but it must be realized that the ability to 
handle men is one which is more innate, while a good 





knowledge of track may be 
acquired by training and ex- 
perience, because, by suffi- 
cient training, a good man 
can be taught to recognize 
and apply the principles nec- 
essary for the construction 
and maintenance of good 
track, while if a man is born 
without the ability to direct 
the work of others, such 
ability cannot be developed 
in him. It is much harder 
to teach a man how to get 
the best and most efficient 
work out of his subordinates 
than to teach him the funda- 
mentals of maintenance, 

A third qualification which is most desirable in a section 
foreman is that of reliability. This is almost as cardinal 
a quality as the first two. The roadmaster and the super- 
intendent must know that in their absence from the imme- 
diate vicinity the track must be inspected and maintained 
so that at all times and under all conditions it will be 
safe for traffic. During times when there are heavy 
storms or severe weather conditions, there must be no 
doubt that all dangerous conditions will be cared for so 
that trains may not be put in danger. 

Other desirable attributes of a section foreman are 


interest in his work, adaptability to new methods and 


modern conditions, loyalty to the company and resource- 
fulness. A man who is interested in his work inspires 
interest in others. He is constantly trying to devise new 
methods and plans for getting various jobs done promptly 
and economically. He should possess the ability to 
adapt himself and his practices to new methods and 
devices that his superiors think desirable for the best 
performance of the work. He should possess intense 
loyalty to the company for which he works, as this gives 
the best possible insurance that all work will be accom- 
plished with economy, neatness and dispatch. Also loyalty 
to the company usually means that he will be a staunch 
local champion of the company’s interests in the com- 
munity in which he is located. This is of particular 
advantage in localities where the community is -preju- 
diced against the railroad company. Resourcefulness in 
a section foreman is an advantage because of the many 
times a foreman is called upon to do difficult tasks with 
limited amounts of labor and material at his disposal. A 
man who can devise ingenious and effective methods of 
accomplishing work with the tools and forces at his 
command is very desirable. He will rise to meet the 
many emergencies that constantly come up on a railroad. 


Methods of Inducing Men to Compete 


To induce men to compete for the position of section 
foreman, it is of first importance that the pay and author- 
ity of the position be made sufficiently attractive to stim- 
ulate the desire of men for promotion. This means that 
the differentials in rates of pay for laborers and foremen 
and assistant foremen should be great enough to arouse 
ambition for advancement. One plan in effect ori a large 
railroad is to give new section foremen a rate of pay 
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which is increased with the years in service. Other 
plans for making the remuneration of a section foreman 
desirable lie in providing attractive houses, rent free, 
free fuel, etc. 

In addition to making the rates of pay of foremen great 
enough to be attractive, it is suggested that during the 
period of training before promotion the pay of candi- 
dates be increased on a length of service basis. Great 
care must be exercised, however, that differential rates 
be devised so that they will not operate to discourage 
older men in service who are not suitable for promotion. 
For this reason, it is recommended that an appentice 
plan be instituted with regular indenture papers and that 
all new men be paid a lower rate, which will be increased 
perhaps:two cents per hour for each six months’ period 
in service up to two years. At the end of the two-year 
period, each new man should have had sufficient oppor- 
tunity to demonstrate his abilitv as to whether he has 
sufficient qualifications for promotion. 

Other means of inducing men to compete is the oppor- 
tunity to learn all that can be learned about track work 
and also of working in attractive and desirable locations. 
The seniority rules of many railroads preclude mucn 
choice in the assignment of locations, but by co-operation 
between the division superintendent and his various road 
supervisors and roadmasters, desirable men may be 
offered employment in places where a great variety of 
good experience in the construction and maintenance of 
good track may be obtained. By appointment of men as 
assistant foremen in yard gangs and extra gangs, men 
may be made familiar with many essential principles of 
good track work that they might not acquire in the reg- 
ular routine of section work. 

Since it is desirable to recruit section foremen from 
the working forces, efforts should be made to have the 
section foremen and various agents keep in touch with 
boys and young men in communities along the line, par- 
ticularly those young men who are just completing com- 
mon school or high school educations, in order to recruit 
them into the apprenticeship system with section gangs. 
Roadmasters should also endeavor to keep in touch with 
train service employees and officials to recruit sons of 
these men into maintenance service. 

Foremen should be conferred with from time to time 
to find out whether they have men in their gangs who 
might be developed for promotion. This should be done 
in order to give older men a chance for advancement. 
Great care should be taken not to lay plans for the 
development of more men than for which vacancies occur 
so that present foremen may have reasonable assurance 
that new men will not be used to replace them except in 
cases of unsatisfactory work, for it often happens that 
good men in gangs are not recommended because the 
foreman fears that his own job may be taken away from 
him, 

Training Men 

Below is a list-of the means suggested by which men 
may be trained. 

a Practical experience both with and without apprentice- 
ships, 

2 Conferences and classes with roadmasters and section 
foremen. 

Trips over other sections. 
Roadmasters’ bulletins and circulars. 
Examinations. 

Prize papers. 

Books and -magazines. 
Correspondence courses. 

A regular program of training and instruction should 
be laid out for the development of prospective candidates 
after a conference of section foremen, road supervisors, 
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roadmasters, division engineers, superintendents and all 
maintenance of way officers has been held and it has been 
agreed upon what plans and methods will furnish the 
best system of development. In case the road has a 
specially established personnel department, this organi- 
zation can usually render material aid in the development 
and execution of the plan. 

The program of training should comprise practical 
work in both maintenance and construction of track. 
There are many items of work in construction and extra 
gang work which are seldom encountered in section rou- 
tine, but which may be very helpful to a section foreman 
in cases of emergency. For this reason, it is deemed 
essential that some part of the training period be spent in 
extra gang work. Also it is recommended that a candi- 
date be given some experience in yard section work so 
that he may become familiar with the laying and repair 
of switches and yard leads, and also the necessity of 
doing work under pressure of short time and interrup- 
tion caused by traffic. Any program set up must be only 
tentative, since it will be necessary to vary it according 
to the work being done on the division or district. 

Care should be taken that candidates be placed only 
with those foremen best qualified to train and teach men 
the elements of track work. Many a good man has been 
lost to the road because he has not had the chance to 
develop under a foreman who not only knows how good 
track work should be done, but who can teach others 
to secure good results. The foremen who are selected 
to act in this capacity should be instructed to allow the 
apprentice to act as foreman from time to time both 
while they themselves are presént, and also in their 
absence, so that the candidates may develop their ability 
to handle men. 

Roadmasters and road supervisors should endeavor to 
meet with prospective candidates who have completed 
their first year’s work once every three months during 
the training period, preferably in groups, so that they may 
learn what progress they are making. At such times men 
should be asked such questions as will show not only how 
much the various men have learned, but also which will 
be instructive to the other men in showing them what 
are the most important elements of efficient and economi- 
cal track work. These conferences should be supple- 
mented by a series of written examinations to determine 
the progress of the men. In the case of those railroads 
which have personnel departments which aid in super- 
vising the training, the brunt of this work may be thrown 
to this department, keeping in mind the necessity of em- 
phasizing the practical character of the conferences and 
examinations. 

Although track work may best be learned by practical 
experience out on the job, men should be encouraged to 
read books and magazines concerned with subjects on 
track work. To this end, a list of good books simple to 
read and understand should be issued to all candidates 
and in conferences the roadmaster should ask such ques- 
tions as will show how much reading has been done. Old 
issues of maintenance periodicals should be distributed 
to candidates by a process of rotation and the men should 
be encouraged to subscribe to such magazines. Occasional 
questions will serve as a check on this reading. 

Practical correspondence courses in track work are to 
be had which may be extremely helpful in improving a 
man’s knowledge of track work. Particular mention and 
recommendation of such courses should be made by road- 
masters and men should be encouraged to undertake and 
complete such courses. Some roads even make it a 
practice to assist men financially in the taking of these 
courses. Among other means of training men may be 
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mentioned opportunities for them to make inspection 
trips over sections where particularly difficult maintenance 
conditions may be encountered or which are exceptionally 
well maintained. Candidates should be accompanied on 
these trips by the foreman of the section or by the road- 
master so that the important points may be explained to 
them and so that they may be taught to recognize the 
essential elements of good track. 


Second Prize—The Requirements from 
the Viewpoint of the Supervisor 
By J. W. Powers, 


Supervisor of Track, New York Central, Rochester, N. Y. 


The demand for trained, efficient track foremen is uni- 
versal and that there is a lack of material from which to 
create them is admitted and calls for serious considera- 
tion ; just how serious may be conjectured from the inef- 
fectual efforts of some of the most able railway men in 
the country towards the solution. The outlook for the 
future is even more discouraging, for the class of men now 
being drawn into the ranks as laborers does not offer 
a promising field from which to recruit foremen. 

There was a time when any sensible man with some 
experience in track work, even though illiterate, would 
have been eligible for the position. It is a fact that some 
foremen, who were considered good at that time, could 
neither read nor write. However, an illiterate man labors 
under disadvantages which cannot be overcome to any 
extent unless he possesses determination to take up, study 
and learn the rudiments of our language. The ability to 
read and write is necessary to the acquisition of ideas and 
the more thorough understanding of the every day in- 
struction that he may receive concerning his work. If 
he is able, by the means of books or other publications, 
to learn how many standards are adopted, why rules 
or formulas are given, he will quickly outstrip the man 
who must depend wholly on oral instruction or personal 
observation for his knowledge. Illiterate men, although 
they may be expert workmen, prove to be very unsatis- 
factory foremen, but many cases have been brought to 
our notice where they have been encouraged to take up, 
at home or at evening school, the first steps toward 
acquiring an education and have afterwards become val- 
uable acquisitions to the force of foremen. Such as have 
the will or force of character to study at a mature age 
certainly have much of the necessary energy required of 
the satisfactory foreman. The successful foreman of 
today must be a man of higher standard of intelligence 
and training than was formerly considered necessary, 
and while we cannot expect a finished scholar the man 
should at least have a common school education. The 
very diversity of the duties of a section foreman is indi- 
cative of his importance and it is essential that he be 
familiar with them all. His field of work is not for ex- 
periment and speculation, based upon conditions of pres- 
ent requirement. 

He must know that every act he performs will be one 
to the economic interest of the company he serves and 
at the same time to the permanent betterment of condi- 
tions, otherwise it would not be economy. A citation of the 
rules of any of our large railroad systems would briefly 
present a schedule of his partial qualifications. His posi- 
tion entails more actual responsibility than any other of 
a subordinate character in the service. The safety of the 
lives of all the passengers and the immunity of traffic 
from accidents of a serious nature devolves directly upon 
him. Any little oversight on his part may be fraught 
with serious consequence, costing the company thousands 
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of dollars. Hence he must be eternally alert and vigilant. 
Primarily he must be honest, of fair education, indus- 
trious, patient, physically sound, of good moral habits, 
ambitious, mature judgment and have substantial expe- 
rience in track work. 

His executive ability must also be of a high order. 
There are a multitude of other qualifications that are very 
desirable, but possessed of these enumerated, he will have 
no difficulty in meeting every occasion to the satisfaction 
of the company he serves. Far too little attention has 
been given to the training of the section foremen for the 
important duties they must assume in taking charge of @ 
section. A vacancy unexpectedly occurs and a foreman 
must be sent to take charge of the work. Under the old 
system, or more properly speaking, lack of system, the 
best man available is taken to fill the place. He may be 
a man of good habits, industrious, honest and reliable and 
have the requisite qualities for a good foreman. If we 
are fortunate enough to find or select a man possessed 
of these qualities, he may not be able to make out prop- 
erly the various reports expected of him. 

He may lack executive ability. He may not be able 
to lay out his werk or properly direct his men. He may 
be too easy going. He may not be able to determine 
between the essentials and non-essentials in section work. 
If we had some approved method in vogue of training 
men for foremen, we should be able to detect these weak 
points before they are appointed and thus relieve our- 
selves from such anxiety and many annoyances and pre- 
vent our men from the humiliation of being appointed to 
positions for which they are not fitted, either by training 
or natural aptitude. Therefore, before a man is ap- 
pointed to the important position of a foreman, he should 
be thoroughly trained by competent instructors in every 
branch of section work. He should not only understand 
how to do the work himself, but he should be able to 
direct the men under him. 

The training of foremen should be in the line of gen- 
eral information, emphasizing at all times the necessity 
of thorough work and careful inspection; more specially 
when engaged in frog and switch work. There are two 
methods which may be employed in training them: (1) 
The selection of men direct from the ranks, and (2) 
the appointment of apprentices. One objection to the 
apprenticeship system is this. In order to make it suc- 
cessful a little higher rate of wages must be paid to ap- 
prentices than to laborers so that they will not be at- 
tracted by offers of increased compensation from em- 
ployers needing temporary service. The higher rate tends 
to cause dissatisfaction among the laborers. Another 
objection is that after young men have completed their 
course and are considered capable of taking charge of a 
section, it is sometimes found difficult to get them to 
accept positions in isolated places where many section 
foremen are compelled to live. Besides, the demand for 
trained foremen is so urgent that quicker methods must 
be employed. Therefore, we believe that this method, 
even with modifications, would not be practical or adapted 
to the maintenance of way department. The first essen- 
tial to success is that the supervisor about to educate his 
men for foremen should have it thoroughly understood 
by all concerned that no foreman would be hired or 
transferred from another division or road so long as 
there are men in the ranks capable of promotion and 
that the position of the foreman or instructor would not 
be jeopardized by the success of the student or man in 
training and who is under his charge. 

The selection of men to be trained requires careful 
consideration. Experience has taught that one of whom 
we have personal knoweldge and who has by faithful 
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service gained our confidence, proves to be the most 
satisfactory foreman. Such men, together with those 
who have given evidence of possessing talent for leader- 
ship, should be selected for training, provided, of course, 
they have the before mentioned qualifications. 

The training of the section foremen must follow a 
systematic method of instruction along the lines of their 
work. One method of educating them is to apply a course 
of instructions from some of the educational bureaus 
established by many railroads. I think that such a sys- 
tem is not sufficient in itself and I believe that an oppor- 
tunity to discuss their work with others of their. own 
class is one of the greatest aids from an educational 
standpoint. 

Conference has the one great advantage over individual 
study in that the viewpoint of the other man becomes 
known and often leads to a wider range of thought. The 
best method to obtain this is to call frequent meetings 





Resourcefulness in a Foreman Is an Advantage Because He 
Must Often Meet Emergencies 


of all foremen and students in training jn a district, at 
a supervisor’s headquarters, to discuss standards, ex- 
penses, plans for work, etc, Much valuable information 
can be given and good results obtained by the presenta- 
tion and discussion of papers or talks on subjects per- 
taining to the roadway department, the supervisor by his 
presence and interest lending the encouragement so much 
to be desired for the object in view. There is no better 
way to raise the standard of efficiency and I know from 
experience that such practice will stimulate a great deal 
of interest on the part of the section foremen and stu- 
dents in their work. 

Much valuable experience and practical knowledge can 
be acquired by placing these young men with the best 
foremen on the division. It should be understood by 
the foreman that it will be to his credit if he trains these 
men to. become first class foremen. It is a good policy 
to transfer a student to different sections under good 
foremen, giving him an opportunity to observe the dif- 
ferent methods of doing work. It is also well to place 
him in yard sections and extra floating gangs, and after 
he has become qualified in his work promote him to an 
assistant foreman in such a gang. Then as soon as op- 
portunity offers give him charge of a few men and a 
piece of work and as he becomes proficient gradually add 
to his responsibilities, thereby developing his executive 
ability and more clearly indicating to the supervisor the 
quality of the man in training, 

It is extremely important that the man is not advanced 
too rapidly or beyond his capacity to acquire knowledge 
or become proficient in the work, as an early failure will 
be detrimental to his future confidence in himself or of 
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that of his superior officers. Again, the early or prema- 
ture advancement of one given to egotism is apt to culti- 
vate that characteristic to an undesirable extent, giving 
him that false confidence found in many younger fore- 
men, leading as it does to improper judgment in the lay- 
out of their work or the management of their men. 

Caution should be used not to confine the man to one 
class of work to the neglect of other branches. While 
the students are in training, it is necessary that the super- 
visor and his assistant should visit them as much as pos- 
sible, talk to them, telling them what to do under certain 
circumstances and conditions and giving them thorough 
instructions as to the most economical use of men and 
material. Whenever opportunity occurs, explain what 
the results would be if a different method or manner of 
procedure had been employed. When the student has 
erred in judgment or made a mistake in his work, the 
error should be fully explained to him and in such a man- 
ner as not to humiliate him; ridicule should never be 
allowed, leading as it does to the loss of self-respect and 
confidence of ability. 

After a man has been promoted from the ranks, he 
should receive careful instructions and supervision at all 
times, but especially at this time, for the first position 
after promotion is the most trying. Many foremen en- 
deavor to do too much the first few months in order to 
make a record and in so doing are liable to bring con- 
fusion upon themselves and others. It is here they need 
the advice of men trained to adaptability by experience. 

The object of this study and training is to give us good 
section foremen, men in whom we can place strict confi- 
dence on all occasions; men who are bright and active, 
competent and conversant with the duties and know 
how to treat their men respectfully and at the same time 
have the ability to get the work well done by them. And 
is not this acquired, first, by offering sufficient inducements 
to secure and retain men possessed of the proper qualifi- 
cations; second, by making careful selection of men; 
third, by giving them instructions and chance to learn; 
fourth, by giving them by fair and interested treatment 
a respect for and confidence in themselves; and, fifth, by 
the desired promotion when opportunity occurs and they 
are qualified ? 


Do Not Overlook Good Material Already 
in the Organization 
By D. K. NEwWMYER 


Roadmaster, Southern Pacific, Seabrook, Tex. 


In developing foremen under present day conditions, 
the scarcity of material of the proper type is the chief 
obstacle and the selecting of the best fitted from those 
available and their subsequent training is a most difficult 
problem. The character and environment of this service 
are of such a nature as to require men accustomed to 
hard work and exposure and who are steady and self- 
reliant. In short, seasoned material is required. 

The practical course is to choose the most promising 
from the ranks of our track labor first; even though they 
may be below the standard desired, and put them in train- 
ing. The fact that they have worked some time on the 
track furnishes a degree of assurance that they will stick 
and are naturally fitted for the work. They have acquired 
some knowledge also, which is the proper foundation to 
start building on. With proper handling unpromising 
men will often develop surprisingly well. The induce- 
ments mean much more to such a man than to a young 
man with an education. Other and more attractive lines 
are open to the latter and he is apt to become discouraged 
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and quit, even though he might be prevailed to make 
the start. 

Absolute assurance should be had that no good ma- 
terial in the ranks is being overlooked before surrender- 
ing to the idea that none is available. A number of good 
foremen now in service could neither read nor write the 
English language a few years ago, but most of these men 
have acquired what knowledge they have without much 
assistance while working as laborers. They prove that 
raw material can be developed satisfactorily. 

It is possible at times to pick up desirable young men 
in small towns or from the country along the lines en- 
gaged in work with little future, who can be induced to 
take up track work if the proposition is- presented to 
them properly. Station agents can frequently be of as- 
sistance in this connection, as they are apt to have a line 
on any likely men and know their habits and fitness for 
the work. 

Many section foremen have sons who are naturally 
promising material, but in many cases they are prevented 
from becoming foremen due to the rule against nepotism 
in effect on most roads. Not being permitted to start 
work for their fathers, they are drawn into other lines 
and lost to the service. 

There is merit and great possibilities in any well de- 
fined method of training men for foremen. Of those 
methods in effect the student system appears to be the 
most effective and least cumbersome. Place candidates 
for promotion with the foreman best qualified to start 
their training, accompanying this step with a raise of pay 
above that of the laborer, this system, like any other, 
depending for success entirely on the amount of interest 
and good judgment displayed by the foreman and super- 
vising officer. The simpler the work is made to appear 
at the start the better. Crowding a new man too much 
is apt to confuse him and discourage him. Concentrate 
on the most essential things at first and try to impress 
the apprentice with the desirability of becoming expert 
in each line of work. In most cases it is advisable to give 
the student opportunity to serve under more than one 
foreman. Some foremen are particularly well qualified 
in certain kinds of work and it is natural to suppose that 
a good track liner would develop a student better and 
faster than one not so well versed. The same is true 
with other kinds of’ work. Such things should be taken 
advantage of. Where possible, it is well for them to 
serve in some good sized yard or terminal for a while, 
where many features of track work are daily routine that 
come into practice but seldom on outlying sections. Make 
a study of the student and help him on the things that 
come hardest with him. 

Supervising officers should take students with them on 
the motor car occasionally, giving them a chance to see 
different gangs at work, calling their attention to various 
track conditions and explaining the different standards 
of the company to them. 

A book of rules and prints of the common track stand- 
ards should be furnished the student and the foreman 
should assist him in a study of them. A study of the 
clerical work should also be made. In some cases it 
might be advisable for the apprentice to spend some time 
in the district office under the direction of the roadmas- 
ter’s clerk. 

The establishment of a fixed period of apprenticeship 
is not advisable. Promotion should come whenever the 
apprentice is qualified in the judgment of his supervisory 
officer. When he is able to handle a gang on ordinary 
work, has been properly impressed with the responsibil- 
ity of his job and knows the rules and special instruc- 
tions of the company relative to the safe and proper han- 


RAILWAY ENGINEERING AND MAINTENANCE 








Vol. 19, No. 11 


dling of the work, he can be given an easy section on pro- 
bation and his education continued under the guidance of 
his superior officer, who can then be of greatest assist- 
ance to him by watching his track and helping him plan 
his work. 

As a great deal depends on the foremen under whom 
students are trained, some recognition for this added 
work and responsibility would not seem out of place. 
All concerned should realize the importance of training 
men for this important position. It should be regarded 
as a primary duty and handled as such in order that the 
organization be held up to a high standard at all times. 


The Country Boy Makes a Good Leader 


By T. F. DoNAHOE 
General Supervisor of Road, Baltimore & Ohio, Pittsburgh, Pa. 


The necessary qualifications for a section foreman are: 
He must be physically fit to stand hard work out of doors 
in all seasons of the year, he must have the ambition and 
energy necessary to learn to be an efficient workman with 
all the tools needed in track work and the best worker in 
his gang. He should have a good disposition so he can 
be easily instructed, be ready to stand criticism, a good 
mixer with his fellow workers and a leader rather than 
a driver. He should have enough education to read and 
write so as to be able to make intelligent reports and 
read practical articles and books on track work. He 
should show an interest in his work, be observant and 
ask plenty of questions and know just what he must 
learn in order to qualify as foreman. As a general rule, 
a country boy, having an eighth grade education, used 
to heavy work, long hours and capable of thinking for 
himself, makes a good leader when shown that it does 
not take any more energy to direct men than to handle a 
No. 2 shovel. 

The necessary experience for a trackman to become a 
foreman depends on the man and the place where he 
works. Any good, strong young man with an ordinary 
education, starting at 18 or 19 years of age, could be sure 
to qualify in three years. I have seen some very good 
ones develop in less time and know of one who devel- 
oped in 19 months and was capable of handling a big 
yard. The interest he takes in the work and the interest 
the supervisor takes in the man shortens the time re- 
quired to qualify. 

The class of men now working on the track of the 
majority of railroads (except the country districts where 
we get native labor) are not the class of men who make 
good foremen. Any class of men employed will always 
have a few men who can be trained for foremen by edu- 
cation. It takes five to six years to develop this class of 
men, but as a rule they have worked hard and long and 
give their best efforts and will improve with direct super- 
vision. Any laborer who goes to work should be given 
to understand that he is eligible for a foreman’s job as 
soon as he has the necessary qualifications. This gives 
the better class of foreign labor something to work for 
and a great many good foremen have come from this 
source, especially in the East, where the Italians have 
made good. In order to recruit men of a better caliber, 
they must be paid better wages, with an increase in rate 
every few months in the same ratio followed in other 
trades. The additional rate should go only to the most 
efficient men who show qualifications for promotion, and 
in case of failure to do so their wages should be restored 
to the normal rate of other men in the gang. 

The best method of training a man for a foreman posi- 
tion is to get hustlers of a fair education, not less than 
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18 nor more than 25 years of age, put them with wide- 
awake foremen, giving the foreman to understand that 
he raises his own standing by his ability to train other 
men and that he in turn is showing his ability to his 
superiors so that he himself may be promoted to extra 
gang foreman and then to supervisor. It would not be 
out of place to give extra compensation to a foreman 
as a reward for this added service. This would also get 
other foremen more interested in training men under 
them. 

A three years’ training for a trackman as foreman 
should call for two summers and one winter on a.section, 
the increase to come at the end of the first year. Where 
conditions permit the apprentice should then have six 
months in a yard so as to learn frog and switch work, 
four months on a work train so as to learn about all kinds 
of material, their proper distribution and handling, and 
the last eight months with an extra gang laying rail, bal- 
lasting and building new tracks. He should then be 
ready to handle any vacancy available in a safe, effi- 
cient manner, but would need close supervision by the 





Attractive Homes Are an Inducement for Good Men to 
Become Foremen 


supervisor so as to be sure he was started right. The new 
man should thoroughly understand the three most essen- 
tial duties of a foreman, which are: . 


First—The proper inspection of section at all times. 

Second—The correction in time of anything that is liable 
to cause trouble or damage to material used in track. 

Third—The proper direction of his forces and planning 
of the work with the supervisor so that all work is done at 
the proper time and in the proper manner. 

The apprentice system has been tried on a great many 
roads with but little success. One reason is that these 
men are chosen in a class by themselves and expect 
more consideration than other trackmen. If all foremen 
were made in apprentice gangs there would be no incen- 
tive for other men to get to the front and the spirit of the 
gangs would be hurt. The idea of an apprentice is all 
right, but an apprentice gang hurts the organization as a 
whole. It also takes men away from their homes and 
keeps you from getting men who would work at loca- 
tions near their homes, but not at other locations. As 
previously stated, I believe the best timber is the coun- 
try boy, and believe if he felt sure of a position as soon 
as he qualified, he would try to qualify at his home loca- 
tion. He could then be eligible as foreman and be com- 
pensated so that he would be satisfied to leave his home 
station. The apprentice system may be necessary in a 
few remote places, but a gang of this kind should not 
be provided on each division. 

In planning educational work it should be the idea to 
get men with as much education as possible to start with 
and add to this by study in everything relating to track 
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work. If lacking in education, get them to attend night 
school; if not possible, then to improve their education 
at home. The best teacher for the foremen is a wide- 
awake, hustling supervisor, who is not afraid to hit the 
leather out over the track with his foremen, directing 
them and correcting them, constantly improving their 
work, taking a personal interest in them, helping them 


As a Foreman Sees It 


By T. H. Porter 
Section Foreman, Chicago, Rock Island & Pacific, 
Des Moines, lowa. 

The training of a section foreman can be handled in 
several ways. The character of the location and the class 
of laborers employed in different districts has a decided 
bearing on the subject. The training in these days of 
heavy traffic must be done without any interference with 
the assigned work of the gang and when possible without 
any additional cost. 

In the employing of an apprentice, human nature plays 
a big part. Laborers in the gang who are good work- 
men, who know track work but lack education or initia- 
tive and do not have ability to handle men or outline work, 
resent the employing of apprentices partly because they 
are paid in excess of laborer’s rate and partly because 
they feel that the apprentice is an intruder and a rival who 
reduces their own chance to become foremen. This refers 
to the apprentice who has not had to start with any knowl- 
edge of maintenance of way work. There can be no 
reason for making a man already a track laborer an 
apprentice, for he has more to strive for as a laborer than 
as a higher rated apprentice, there being too small a mar- 
gin between the wages of apprentice and the section fore- 
man to be an incentive for their best efforts. 

Training section foremen is largely up to the road- 
master or supervisor. Therefore, he in turn should look 
to his section foreman “the teacher on the job,” and see 
that he understands that he will get better results for 
himself by educating the laborers he employs. 

Foremen as far as possible should employ steady 
laborers, this being the first requisite for a good foreman. 
They should be made to understand that other foremen 
cannot be picked up to relieve them in case of sickness 
or vacation leave and that each of them should have at 
least one man in his gang who is capable of running the 
section and that it is part of their duties to know that 
the understudy is reliable and knows the work, seeing 
to it that such men are given the benefit of their knowl- 
edge. The man can be trained by having him take 
charge of the gang on such work as lining and raising 
track, repairing switches, etc., after which the foreman 
points out the errors he has made. 

The roadmaster knows the prospective foremen and 
by letting them take charge of sections occasionally while 
the foremen are off duty and letting them work in termi- 
nals for short periods, in case their particular sections 
have only a small amount of switch work to perform, 
he can develop them as section foremen. 

The length of time necessary to train the man for sec- 
tion foreman depends on several things, education, of 
course, playing an important part. The man nowadays 
ordinarily has a grade school education which should fit 
him to handle all the reports required of a foreman. 
Experience as a laborer for two or three years, even 
though not at railroading, broadens his education, and 
after a couple of years on the track, if he has shown his 
steadiness and a grasp of the work, the foreman can 
afford to give him more attention and, in another year 
or two prepare him to handle the section in an emergency 
and to receive further training from the roadmaster. 




































“In Time of Peace, Prepare for War” 
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Plans to Meet the Rigors 
of Winter are Among 
the Most Important 
Duties of Every 
Maintenance 
Officer 


HILE any predictions regard- 
W ing the weather to be expected 

this coming winter are very 
likely to prove widely inaccurate, it is 
well to be prepared for a severe winter 
in latitudes where heavy snowstorms 
are frequent and with from three to five 
months of continuously freezing 
weather. The snow does not often melt 
in these localities, so the task of keeping tracks clear 
of snow and ice is one of great importance and is the 
greatest problem roads in the northern tier of states 
and Southern Canada have to contend with, Although 
local conditions in different localities govern the dif- 
ferent methods of handling snow and ice it is neces- 
sary to make preparations in advance. Following are 
discussions by three railway maintenance officers who 
point out the various preparations which must be made 
to meet winter conditions, 


Thorough Preparation Is Important 
Joun Evans 
Division Engineer, Michigan Central, Detroit, Mich. 

Before the winter season the right-of-way at terminals 
should be cleared of scrap, old ties and piles of dirt which 
accumulated in the conduct of maintenance and construc- 
tion during the working season. In order that this clean- 
up may be completed early enough, it is important that 
special effort be made to complete construction and heavy 
maintenance work insofar as is possible before winter 
sets in. The interference with safe operation which is 
caused by the presence of piles of scrap and similar ob- 
structions, becomes more serious with the arrival of snow 
and ice as their removal and disposal are often made more 
difficult through the existence of such obstructions. 

Special attention should be given to drainage, particu- 
larly at interlockers, turntables, cinder pits and stand 
pipes. Ditches and tile drains should be cleaned out and 
obstructions which would interfere with the free move- 
ment of water to these ditches and drains should be re- 
moved. Ballast should be taken out from between ties 
at switches. Additional catch basins and tile drains 
should be put in where rteeded. In deciding where these 
are needed, a review of the previous winter’s troubles 
will be of value. 

An inspection of the water supply plants on the right- 
of-way should be arranged for and any leaks which would 
flood the tracks should be repaired. Inspections should 
be made for obstructions which would interfere with 
movement of snow flangers or similar equipment and cor- 
rections made where such obstructions are found. Low 
spots in tracks should be lifted out and holes where water 
might stand on the surface should be filled up. 

Effort should be made to have the locomotive depart- 
ment take such steps as would reduce to a minimum.the 
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Winter in the Northwest. 


leakage and waste of water from engines. -Inspection 
and test should be made on plows and flangers to deter- 
mine their condition, and to be sure that the men who 
are to work with them thoroughly understand their oper- 
ation. 

Information in possession of the yardmasters for use 
in calling trackmen when needed should be checked to 
be sure that it is up to date. It may be advisable to in- 
stall a telephone in some foreman’s home at the railroad’s 
expense as a help in getting men without delay when 
needed. 

Roadmasters and section foremen should see that a 
sufficient supply of brooms, snow shovels, picks and salt 
is on hand to provide for the beginning of the winter 
season and that the storehouse is prepared to furnish 
additional supplies when needed without delay. _Inter- 
locking plants should be furnished with torches for re- 
moving ice and sleet from plates, pipe lines and connec- 
tions. 


Preparation for Winter by the 
Bridge and Building Department 


By E. M. Grime 
Supervisor of Bridges and Buildings, Northern Pacific, 
Fargo, N. D. 

The officer in charge of maintenance must, as a rule, 
plan all his work at least three months in advance. There- 
fore at this season of the year in the northern sections 
of the country, those in charge of buildings or other 
structures and particularly water and coal supply should 
now be bending their efforts toward getting everything 
in shape so it will function to the best advantage during 
the severely cold weather of the long winter. 

Water facilities especially require the closest atten- 
tion at this time in order to place them in 100 per cent 
condition. A leaky tank or water spout attracts scant 
attention in the “good old summer time,” but at the ap- 
proach of cold weather these defects not only become 
very noticeable but in some cases decidedly disagreeable 
to enginemen or others and if allowed to exist often be- 
come a source of danger in more ways than one. The 
water column valve which operated nicely during the 
summer, if not gone over and thoroughly cleaned of any 
slight incrustation may stick and cause a serious delay 
just when most needed. While cleaning the water column 
make sure that the sewer from the pit is in proper work- 
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ing order, also that the cover on the pit and on the frost 
deck beneath fits properly so it will keep out the cold. 
If the pit is one where, in spite of all precaution, there 
is a tendency to freeze, place a short length of pipe 
through the deck and projecting a few inches above to 
which a steam hose from a locomotive steam dome or 
from the pump house, if adjacent, may be applied for 
thawing purposes. Also do not overlook having the 
necessary steam hose on hand at the water station for use 
in cases of emergency. 

The frost chamber around the riser pipes at the water 
tank should be in good repair with tight-fitting triple 
doors. If water is taken infrequently a stove in this cham- 
ber with a pipe extending up through the tank may be 
necessary so it can be warmed up once or twice a week 
but usually a good sized lantern kept burning in the frost 
chamber during the coldest weather will be sufficient. 
Be sure the frost chamber is tight at the ground line 
wrapping tarred felt paper tightly around the base with 
the lower edge buried in the ground or if the frost 
chamber is getting old and rather loose, bank it with 
manure to a height of several feet. When treating tubs 
rest on blocking a few feet above the ground banking up 
around the base is desirable to avoid an accumulation of 
ice on the bottom of the tub. See that the sewers from 
these treating tubs are open and have a free outlet for 
the disposal of sludge. Examine the intake well and 
remove mud or debris that may have accumulated dur- 
ing the summer, If at a treating plant, sludge may have 
accumulated in the storage tank it should be flushed out 
to avoid possibility of its being drawn into the pipe lines 
or water column when the water gets low. See that tar- 
gets are registering properly and that the floats are in 
working condition. Have the coal bin at the pump house 
filled to capacity so the handling of coal may be avoided 
during the cold weather when the operating department 
has enough trouble withtout this kind of work. 

Next in importance are the coaling stations. The coal 
dock which gave no trouble all summer has an exasper- 
ating way of breaking a chain or gear when the weather 
gets cold. When the oil gets stiff and lubrication is 
not so good naturally everything works hard and the 
strain on all parts is increased. Therefore, each dock 
should be given a thorough overhauling early in the fall 
and chains, ropes, belts, gears, bearings, oiling features, 
etc., repaired or renewed as required. A few dollars 
spent now may save hundreds in the case of a break- 
down under severe weather conditions. Be sure that 
lining iron in pockets and chutes is in good condition 
and that the gates are in proper working order so the coal 
will flow smoothly. 

Of equal importance are the engine house facilities 
which should all be given special attention at this time. 
Heating arrangements should all be put in the best of 
condition and at terminals the stationary plant may need 
particular attention to be sure it is ready for the extra 
load that will be put on it. Engine house doors and 
fastenings should all be gone over and repaired where 
necessary, windows made tight, pointing done around the 
frames to stop air leaks, and storm windows applied. 
Smoke jacks should be put in first class shape. An 
engine house at best is a hard place for men to work and 
too much attention cannot be given to proper heating and 
ventilation in the winter season. 

The fuel used for heating depots and other buildings 
is no small item of expense. It is, therefore, important 
to insulate these buildings as well as possible by storm 
windows and doors and take pains to see that they are 
as tight as possible around the base. All heating facil- 
ities should be given special attention not only that they 
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may operate efficiently but that some degree of comfort 
may be had by patrons and employees. The ofttimes 
rather indifferent and usually scant attention which these 
facilities receive makes it necessary that they be as near- 
ly fool proof as possible and particular attention should 
be given to protecting all the surroundings against the 
hazard of fire. In steam plants, radiator valves and 
vents should all be tested, grates, smoke pipes and damp- 
ers should be repaired or renewed if necessary, and valves 
by which a careless employee might inadvertently drain 
the boiler and cause damage, should have handles re- 
moved so they can only be opened by the use of a wrench. 

In the northwest snow fences require a good deal of 
attention each fall on account of damage done by wind- 
storms and grass fires during the summer and these 
should be put into first class shape before the snow flies. 

While the bridges are maintained at practically 100 
per cent at all seasons, in the fall it is advisable to check 
up the places where summer freshets may have deposited 
brush and other debris against pile and timber trestles. 
Such accumulations create a bad fire hazard and may 
easily be the cause of an ice jam with consequent serious 
damage in the spring. This debris should all be removed 
before the ice forms and while it can be floated down 
stream. 


Getting Ready for Winter Work 


By J. W. Powers 
Supervisor of Track, New York Central, Rochester, N. Y. 


Early each fall a meeting of all officers concerned is 
necessary. A program should be prepared at this meet- 
ing, with detailed instructions regarding the removal of 
snow and measures to be taken to keep the tracks in 
service during severe storms. Thorough organizations 
enter very largely into the successful program. Each 
officer should be thoroughly familiar with what is ex- 
pected of him and his men and what tools and equipment 
he is responsible for. After this meeting the supervisor 
should hold a meeting with those under his charge and 
should give detailed instructions similar to those decided 
upon during the previous meeting regarding the removal 
of snow and the measures to be taken to keep the tracks 
in service during snow storms. In these instructions he 
tells where all special material, such as flangers, snow- 
plows and spreaders, may be found and every foreman 
should be assigned to a certain place at the beginning of 
a storm and every one should do the work allotted to 
him. By following the program as outlined, it is not 
necessary to organize forces and hunt up material after 
a storm arrives, causing delay and more or less confusion 
in. beginning the work, but each gang takes up its as- 
signed task as a matter of routine work. 

We have learned from past experience to be prepared 
in time. With this end in view snow equipment is re- 
paired during the summer months and placed at required 
points, where repairing and testing are done at the divi- 
sion car shops, but in addition to the repairs and tests 
made by the car department, a representative of the 
maintenance of way department should inspect and test 
the machines after they are returned to the supervisor’s 
headquarters as a precautionary measure, to make sure 
that they are in perfect condition. After this test, if 
found satisfactory, they are placed on tracks where they 
will be easily accessible when needed. 

This equipment must be provided with tools, such as 
brooms, shovels, lanterns, salt, picks, etc. Tools and 
equipment used vary on railways, but a supervisor in 
charge of a snow territory should have a sufficient supply 
of tools and equipment of the most suitable types needed. 
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In early winter, before snow or frost comes, portable 
snow fence should be placed to the best advantage, ac- 
cording to the experience of former years. 

The proper location for snow fences, both portable and 
permanent, is of utmost importance. Improperly placed 
snow fences may cause obstructions to traffic, where little 
or no trouble would exist if the fences were removed. 
While the cost of widening cuts by steam shovel, ditcher 
or other equipment may be greater than the placing of 
snow fences, still the permanent results obtained by the 
former method prove more satisfactory and economical 
in most cases. Only men who are thoroughly familiar 
and competent to handle snow equipment should be 
entrusted with the use of it. They should have a 
thorough knowledge of the territory to be covered. They 
should be given an opportunity to familiarize themselves 
with any obstructions that would not clear snowplow 
wings and where it is necessary to raise flangers. 

At the first signs of snow all private crossings that are 
not used during the winter months should be taken up 
and all obstructions to flangers between the rails that 
are not needed, should be removed. Snowplow and 
flanger signs should be erected at points where there is 
anything that would interfere with the operation of 
flangers or wings of snowplows. 

Snow will be encountered in many forms, the most 
common of which is drifted snow, but it is almost equally 
difficult to contend with it when it fills the flanges of the 
rails with ice, or upon melting fills the track ditches and 
flows across the track, covering the rails with ice and 
threatening derailment to the first passing train. There- 
fore, we must be prepared to handle it in all forms and 
its removal constitutes one of the main items of cost of 
track maintenance. 

Generally it is an easy matter to keep the track clear, 
for the first few storms give little trouble and the use of 
flange cars are sufficient, but track should be flanged out 
and winged out, if necessary, before the snow becomes 
so deep that brake beams and other parts of the running 
equipment drag in the snow, causing a reduction in the 
tonnage that engines can haul. Besides if snow is neg- 
lected weather conditions may become such as to tie up 
the road. Therefore, Russell flanger and wing snow 
plows should be put in operation as soon as it is deemed 
necessary and should be run at a speed to enable them to 
throw the snow several feet away from the edge of the 
cuts. When snow becomes too deep for the wing plows 
it is sometimes necessary to use a rotary..- Many cuts 
can be widened quickly by the use of a spreader. 

When the long continued severe midwinter storms ar- 
rive, the battle of fighting snow begins. It is sometimes 
necessary to employ temporary forces of laborers and 
men must work in relays both day and night. It is well 
to mix the permanent employees with the temporary 
forces. Much more work can be accomplished in this 
way and the old employees will protect the new ones 
from liability to injury, which is an important factor in 

fighting snow. Occasionally it becomes necessary, dur- 

ing very severe storms, to abandon freight trains and all 
efforts are directed to keeping the lines open to passen- 
ger traffic and to do so it is sometimes necessary to run 
snowplows ahead of each train, using two or more 
engines to push the plow. 

Between storms the struggle goes on making prepara- 
tion for the next one. Clearing snow and ice in yards 
is a large item of expense. Therefore, mechanical means 
should be used wherever it is possible to do so and manual 
labor should be reduced to a minimum. A double track 
Russell wing plow will serve the purpose very well. This 
will push the snow sideways from track to track until 
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they are finally cleared. Of course if there are too many 
tracks, it may be necessary to block one by piling the snow 
on it from the adjacent tracks. Then it will have to be 
loaded on cars either by hand or with clam shells, Per- 
haps the most economical way to remove the snow is 
with a rotary plow. By working slowly cars placed on an 
adjacent track can be loaded with very little snow falling 
on each side. A rotary plow will also throw snow over 
several tracks and can be used advantageously for clear- 
ing tracks in yards. 

A leveler can also be used to clear tracks in the same 
manner as described above. In order to pursue the 
method outlined it is necessary to clear at least two 
adjacent parallel tracks of all cars before such a process 
is started and to proceed in the same manner shifting cars 
to the clean tracks as the cars are removed from the 
tracks yet to be cleaned of snow. Loading snow on to 
cars by shovel and carrying it from the yard by train 
is sometimes necessary, but always expensive. If this 
method is used to any extent the snow should be loaded 
onto flat cars and plowed off on a trestle. 

Keeping the switches free from snow and ice is very 
important in handling a severe snowstorm as it facilitates 
the free and uninterrupted movement of trains from one 
track to another particularly at interlocking plants. 
Trains, if compelled to stop, might become stalled making 
it necessary to dig them out. It is sometimes difficult to 
keep the switches open especially in a ladder track where 
the wind and equipment will fill them up quickly after the 
snow gets four or five inches or more above the rail. The 
snow may be removed from a ladder track down to the 
top of a rail by pushing long switch ties ahead of a 
truck of a loaded car similar to the method employed 
when unloading ballast. Blow torches and hydro-carbon 
are now used extensively for removing snow and ice 
from switches. Gas and electric heaters are also used 
to some extent and have proved economical and satis- 
factory especially at interlocking plants. 

If in the fall a tall stake is driven at each end of a 
culvert opening there will be no trouble locating it when 
the culvert is completely covered with snow. 








The Steam Shovel, a Necessity in Modern Railroading 





























Bridge and Building Men Study Western 
Timbers at Close Range 


Convention at Seattle, Wash., Preceded by Inspection of Logging, 
Saw Mill and Treating Operations 


third annual convention of the American Rail- 

way Bridge and Building Association, which was 
held at Seattle, Wash., on October 16-18, was the most 
successful in the history of that organization. This was 
due in large measure to the opportunity afforded the mem- 
bers to visit the woods and sawmills enroute to the 
meeting. 

More than one hundred members of the association, 
who, with their families, comprised a party of over two 
hundred persons, left Chicago on October 6 on a special 
train of 12 cars, provided by the Chicago, Burlington & 
Quincy, the Denver & Rio Grande Western and the 
Union Pacific. 

The party stopped at Lincoln, Neb., to inspect the con- 
crete pipe and pile plant of the Burlington; at Denver, 
Colo., to visit the new shops of the Burlington ; at Ogden, 
Utah, to study the Salt Lake trestle of the Southern 
Pacific; and at Baker, Ore., to go through a sawmill 
cutting white pine timber. On arrival at Portland, Ore., 
a visit was made to the sawmills and creosoting plant 
of the Charles R. McCormick Co. at St. Helens, Ore., 
and on the following day the party was taken over the 
Tillamook branch of the Southern Pacific, where visits 
were made to logging and lumbering operations. A day 
was also spent at Tacoma, Wash., where the party was 
conducted through the sawmills of the St. Paul & Ta- 
coma Lumber Company, and opportunity was afforded 
for the study of attacks of teredo on the piling support- 
ing the docks of the Chicago, Milwaukee & St. Paul. 


M eet ao by its educational value, the thirty- 


Opening Exercises 


More than 200 members were present when the con- 
vention was called to order Tuesday morning by J. S. 
Robinson (division engineer, C. & N. W.), first vice- 
president of the association, who presided over the ses- 
sions of the convention in the absence of President Arthur 
Ridgway (chief engineer, D. & R. G. W.). 

In welcoming the association to Seattle, R. J. Middle- 
ton, assistant chief engineer of the Chicago, Milwaukee 
& St. Paul, called attention to the fact that this was 
the first time that this o: ganization had met in the North- 
west and the second time that it had met west of the 
Rocky mountains. He described the timber resources 
of this area and stated that Oregon and Washington had 
the largest stand of timber of a single species in the 
world. He also referred to the railroad and steamship 
terminal facilities at Seattle and stated that the two 
largest pier-type ocean terminals are in this port. In 
conclusion, he referred to the period of readjustment 
through which the railways, in’ common with other in- 
dustries, are passing and urged that the members of the 
association should not content themselves with doing 
their departmental work well, but should also exert them- 
selves to restore the old-time spirit of loyalty among the 
rank and file of their employees. 

In responding to Mr. Middleton’s address on behalf 
of the association, J. P. Wood, supervisor of bridges, 
Pere Marquette, referred to the fact that the members 
of this organization had come west because of their de- 


sire to study the timber resources on the Pacific Coast 
and to learn more about the timbers from this area 
which they are now beginning to use in increasing quan- 
tities. 

The chairman then introduced Macy Nicholson, gen; 
eral manager, Chicago, Milwaukee & St. Paul, Seattle, 
Wash., who spoke in part as follows: 


The Relation of Employees to the Public 


By M. NICHOLSON 
General Manager of the C. M. & St. P. 


We wonder sometimes if the thoughtless traveler or 
shipper recognizes how essential a partner you are in 
public existence. Possibly some do, but fail to give evi- 
dence of it. When we have some calamity caused by 
floods, cyclones, etc., which cause the collapse of an im- 
portant structure and delays the movement of the pub- 
lic’s property and persons for several days, the few who 
have a close-up view of the heroic efforts put forth 
to restore the damaged link in the chain give temporary 
evidence of appreciation, while those not immediately 
interested wonder if there was not some serious neglect 
on your part that contributed to the inconvenience of the 
public during reconstruction. It is quite natural that 
too many of our people take a critical view rather than 
a supporting attitude. Possibly this condition of affairs 
has been brought about by our modesty in not making 
our “relation to the public” better known. 

During the development of our railroads they were 
real brothers of the farms, factories, wholesale houses, 
cities and villages, recognized as a senior partner in all 
enterprise. The creative efforts of the partnership pro- 
duced a prosperity that was healthy, substantial and the 
envy of people from all lands of the earth. People from 
foreign countries flocked to the United States to secure 
employment and make their permanent homes here. 
Their savings were invested in one or the other of the 
partners, railroads or industry. Thousands bought bonds 
and stocks of our railroads, boosted for the companies 
they invested in, and, aside from a few disappointments, 
were rewarded for their confidence and material support 
of the roads. This continued while the roads were able 
to control their own business and be a real partner of the 
business man and investor. The railroad men ran the 
railroads, the farmer the farm, the manufacturer his fac- 
tory and the storekeeper his store, 

How is it today? Entirely different, so far as the rail- 
roads are concerned, although our relation to the public 
remains the same as to functions. Discontented persons 
in our midst, ambitious to live without doing their part 
in constructive creation, took advantage of a chance to 
live off the endeavors of others. Propaganda appeared 
suggesting a “regulation” of this partner in the business 
who was the work horse transporting the fruits of com- 
mercial endeavor. 

Regulatory bodies gradually grew in power from sup- 
port of those desiring to live off the public treasury and 
from the fruits of industry until such restrictions sur- 
round our railroad operations so that there is little left 
for officers to do except carry the burden of responsi- 
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bility without any authority. These commissions have 
established standards, rules for operation, methods of 
accounting, frequency of service, facilities of the plant, 
the sale prices for our service and the maximum of rev- 
enue to be earned. 

Some people, and it is usually the ones less directly af- 
fected, advocate complete government ownership and op- 
eration of railroads, but surely no one who has given 
much study to the subject can endorse it. Our govern- 
ment structure is now so expansive that the cost has bur- 
dened everyone to the limit. We are now, through public 
taxes, supporting 1 out of every 20 voters with their 
families at an annual expense of nearly five billion dol- 
lars, while immediately before the world war the ratio 
tvas 1 in 300 at a much smaller expense. 

Possibly you have a solution of your own, but I want 
to state in a few words what might solve our difficulties. 
Remove all federal, state and other restrictions on the 
operation of railroads and let the owners, who are millions 
of our own people, through the experts whom they have 
selected to manage their property, run the railroads the 
same as a farmer runs his farm, a sawmill owner runs 
his plant or a merchant runs his store. Our business is 
important enough to require specially trained men in all 
departments and our service is sold to buyers of trans- 
portation. Our success depends upon our ability to sell 
at a price that will satisfy the customer. Our ambition 
is to expand and to create more business and not dis- 
courage traffic, 

Our relation to the public is well established, but pos- 
sibly neglected a little. Our duty now is to assert our 
position, point out to the public the needs of our rail- 
road structure and ask that we be allowed the same 
right of existence that any other institution has. 

The late President stated a policy which, if followed, 
would be an all-wise one: “Let there be more business 
in government and less government in business.” We 
have become dissatisfied with an over-government of 
business. Is it not our duty in our relation to the public 
to take part in the recovery of our government and insist 
on repairing the house we live in so it will be managed 
by elected representatives of the people who provide 
the means of support and not by those who only live 
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upon the taxes taken from others? You are builders and 
have a prior claim on the right to rebuild our government 
structure. Is this not an enviable “Relation to the 
Public” ? 


The Railways As an Investment 


In an address on Railway Companies and the Invest- 
ing Public, which was presented on Tuesday afternoon, 
G. T. Reid, vice-president and western counsel of the 
Northern Pacific, outlined the considerations which 
prompt a person to buy railway or other securities. Open- 
ing with the statement that but for the inventive genius 
of the world we would still be living as savages, he paid 
a tribute to those men who, through invention of refine- 
ment of processes, have reduced production costs and 
thereby enabled people to enjoy privileges not otherwise 
obtainable. He pictured the reduction of expenses in an 
industry as basic as transportation as a patriotic contri- 
bution. He stated, however, that the railways cannot 
develop solely through reductions in their costs, but must 
also attract new money if their facilities are to be ex- 
tended to the extent necessary to keep pace with public 
demands. He cited the more than 38,000 stockholders 
of the Northern Pacific and the more than 45,000 stock- 
holders of the Great Northern, with even larger num- 
bers of bondholders, as indicative of the wide distribution 
of the ownership of the railways. Investment in a rail- 
way or other property is prompted either by the hope of 
large profits (usually represented by purchases of stock) 
or by ample security (as represented in bonds). Rail- 
ways require more than a billion dollars of new money 
annually, and this money can be secured only from the 
accumulated savings of the people. If the roads are to 
secure the funds they require for their development, 
their securities must compete with those of other indus- 
tries and must be equally attractive. 

Judge Reid concluded with the statement that transpor- 
tation must be adequate for a nation’s needs if that nation 
is to develop. He urged the co-operation of every em- 
ployee in curbing the attacks which are now being made 
on the roads, in order that they may be able to sustain 
themselves and serve the nation properly. 


Concrete Tanks for Railway Water Service 
By C. R. Know tes, 


Superintendent Water Service, Illinois Central, Chicago. 


[The following is an abstract of a paper presented by 
Mr. Knowles at the Bridge and Building convention. ] 

The first concrete water tank built in the United States 
was a standpipe constructed at Little Falls, N. J., in 1899. 
What was probably the first concrete tank used in rail- 
way water service was constructed 10 years later by the 
Spokane, Portland & Seattle. Other railroads have con- 
structed concrete water tanks from time to time until at 
present about 25 are in service in America. 

There are over 20,000 railway water tanks in use on 
the railroads of the country, and the renewals and new 
tanks run from 800 to 900 each year; yet concrete tanks 
represent such a small percentage of the total as to be 
almost negligible. In an effort to determine the reasons 
for this limited use in water tanks the following questions 
suggest themselves: 

1,—Is it due to failure to secure water tight tanks? 

2.—Is there some inherent fault in concrete that makes it un- 


suitable for the construction of water tanks? 
3.—It is due to the fact that no uniform satisfactory design 


of tank has been produced? 


4—Is it due to lack of permanent location for tanks? 
5.—Is the first cost prohibitive ? 


Leakage of Tanks 


Leakage has been one of the biggest problems that 
designers and builders of concrete tanks have had to 
contend with and it is still a much mooted question as to 
the proper method of securing a water-tight job. There 
are only two reasons for leakage through concrete— 
cracks and poor concrete. 

Cracks may be due to shrinkage of the concrete in 
setting, or to expansion or tension due to the pressure 
of the water in the tank. Cracks may also be formed 
in joints where pouring is not continuous. 

By poor concrete is meant a porous concrete due to 
improper proportions of cement and aggregate, poor 
mixing, too much water or placing the concrete without 
«properly spading it in place. Rupture of the concrete 
through removing the forms while the concrete is green 
may develop either cracks or porous concrete. 

Leakage through concrete tanks is of minor importance 
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so far as the loss of water is concerned, the principal ob- 
jection being the action of frost, which may cause the 
concrete to break off and expose the reinforcing to rust. 

It is not always possible to prevent cracks in concrete 
but waterproofing applied as an integral part of the con- 
crete is of questionable value as a preventative of porous 
concrete and of no value as a preventative of leaks through 
cracks or joints. The prevention of cracks and resultant 
leakage is a question of both design and workmanship, 
waterproofing coming into play only when design or 
workmanship have failed of their purpose. It would 
appear, therefore, that efforts to find a satisfactory method 
of waterproofing concrete tanks are secondary to secur- 
ing a design of tank that will eliminate or overcome 
shrinkage stresses, resulting in large or small leaks or 
tension on the concrete, 
independent of the rein- 
forcing. 

Hydrated lime is fre- 
quently used as a water- 
proofing material in con- 
crete and while there is 
no doubt that the lime re- 
sults in a denser concrete 
the principle advantage is 
probably due to its effect 
in making the concrete 
flow smoother and making 
spading easier. 

The Portland Cement 
Association insists that 
proper construction will 
result in an impermeable 
concrete. Its comments 
are as follows: 


“Concrete made from prop- 
erly selected aggregates, com- 
bined with portland cement in 
suitable proportions, when 
thoroughly mixed to the right 
consistency, carefully placed, 
and adequately protected dur- 
ing early hardening, will be 
watertight under all ordinary 
conditions. 

Watertight concrete means 
good concrete. A few funda- 
mental principles of good 
construction should be care- 
fully observed. . These can be 
summarizes as follows: 

1—All portions of the 
structure should be strong 
enough to resist the head of 
water, either internal or external, to which the concrete may be 
subjected. 

2.—Use clean, well graded aggregates. 

3.—Use a relatively rich mixture, a 1:2:3, or better 1:1% :3. 

4.—Use the minimum amount of mixing water that will give a 
workable, plastic consistency; not over 6 gal. per sack of cement. 

5.—Mix the concrete thoroughly, at least 1% min. in a batch 
mixer. 

6.—Place the concrete carefully in layers 6 to 12 in. deep, 
spading or rodding it thoroughly to prevent the formation of 
stone pockets or voids. 

7.—If possible place the concrete in one continuous operation 
to avoid construction joints. If placing is interrupted, be sure 
to get a good bond between the fresh concrete and that placed 
previously. 

8.—Keep the concrete warm and damp for the first 10 days. 

These principles of good concrete construction are all empha- 
sized in the progress report of the joint committee on standard 
specifications for concrete and reinforced concrete, issued in 
June, 1921. Failure to observe these principles may result in 
unsatisfactory, porous concrete; care in applying them will give 
strong, impermeable concrete. 

In tests conducted by the U. S. Bureau of Standards, thin slabs 
of a lean (1:6) portland cement mortar and 1:1%4:2 concrete 
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were subjected to a water pressure of 60 Ib. per sq, in. This 
pressure is equivalent to a 138-ft. head of water. Although 
water penetrated through 1% in. limestone slabs in periods ranging 
from 20 sec. to 20 min., it took 3% hrs for water to penetrate 
through a 2-in slab of 1:6 mortar, while at the end of 24 
hrs., when the test was terminated, the 2-in.slab of 1:1%:2 con- 
crete was still dry.” 


Suitability of Concrete for Tanks 


While the use of concrete tanks in railway water 
service is a radical departure from wood and:steel tanks, 
there does not appear to be any good reason why it 
should not prove satisfactory for this purpose if properly 
designed and constructed. The results obtained upon the 
Central of Georgia and the Duluth & Iron Range indicate 
that concrete tanks have proved successful, at least from 
the standpoint of utility. It is apparent from the ex- 
perience of these two 
roads that there is no in- 
herent fault in concrete 
that will render it unfit 
for the storage of water 
if proper construction 
methods are followed. It 
would also indicate that 
climatic conditions offer 
no insurmountable prob- 
lems. It may be possible 
that these tanks will de- 
velop faults in time that 
are not yet apparent but 
it is improbable, as one 
road has had a concrete 
tank in service 12 years 
and the other 7 years, 
which would seem to be 
sufficient time for in- 
herent defects to develop 
in either case. 

There is no doubt that 
the concrete tank has 
many points of argument 
in its favor, chief among 
which are the following: 


1—The materials of which 
it is constructed are readily 
obtained in almost any lo- 
cality. 
2—lIt can be so designed 
: — ot that it will be ornamental or in 
i a Aa we keeping with other structures. 
3—When properly con- 
structed there should be prac- 
tically no expense for main- 
tenance. 
4—Where properly located it is a permanent structure. 
5.—It is fireproof and under most conditions proof against the 
elements. 


Vv 
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Design 


Concrete water tanks constructed on American rail- 
roads to date have followed four general designs, so far 
as the tower, floor and walls are concerned. 


1—The standpipe type of tank with the floor or bottom of the 
tank at or near the top of rail and utilizing the entire height 
of the structure for the storage of water. 

2.—A cylindrical shell forming both the tower and walls of 
the tank with a diaphragm or floor placed at the desired height 
in the shell with a central pier or column to assist in supporting 
the floor. In some cases the central column has been eliminated, 
the floor being made self-supporting in the center. 

3—A cylindrical shell as above, forming both the tower and 
walls of the tank and a hemispherical bottom. 

4—A tower consisting of colunins and a floor system of beams 
supporting a flat bottom and straight cylindrical walls. 


The lack of a uniform design of concrete water tank 
that would overcome the existing faults resulting in cracks 
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in the concrete, seepage and other leakage, has probably 
reacted against the concrete tank as much as anything 
else. A standard uniform design of tank would un- 
doubtedly result in materially reducing the cost of con- 
struction and would bring this type of tank into closer 
_ competition with tanks of other types. The concrete 

tanks that have been erected represent nearly as many 
different designs as there are tanks, with the result that 
it is almost impossible to make a comparison of tanks 
under varying conditions of service, while an intelligent 
estimate of costs is practically out of the question. 

Some designs have apparently overcome one fault only 
to develop another. Practice on different railroads varies 
widely as to design of tower and tank, thickness of floor 
and wall, reinforcing and method of placing, forms, mix, 
aggregate and method of construction and until some 
design of tank is developed and adopted that will be uni- 
form, at least in general principles, progress will neces- 
sarily be slow. 


Permanent Location of Tank 


In the development of a railroad property it is fre- 
quently necessary to move water tanks, and from the 
nature of their construction concrete tanks cannot be 
moved. Thus, the permanence of the concrete’ tank, 
while used as the principal argument in its favor, is at 
the same time one of the principal objections to its use 
in many cases, for while it is undoubtedly permanent in 
every sense of the word, there is always a question as to 
the permanence of the railroad, in location at least, and 
changes in road may take place that will result in the 
concrete tank becoming useless within a ‘few years. 
Where a steel or wooden tank could be moved to a suit- 
able location at considerably less than the cost of a new 
tank, the concrete tank is not only useless but will prob- 
ably entail considerable expense for wrecking. 

As an example of the changes that occur in the loca- 
tion of water tanks, a study of 540 tanks in service on a 
middle western railroad shows that the location of only 
56 has remained unchanged in 25 years. While, of 
course, many of these have been renewed on account of 
age it has been advisable to change their location in 
frequent instances. 

Therefore, the erection of a concrete tank is inad- 
visable unless the location is known to be permanent be- 
yond the possibility of a doubt. Thus, in many cases 
where the territory traversed by the railroad is not fully 
developed or where the water stations and line of road 
are not firmly established, a concrete tank cannot be 


considered as a serious competitor of steel and wooden - 


tanks. 
Cost of Concrete Tanks 


From the best figures available the cost of a 100,000- 
gal. concrete tank erected prior to 1918 ranged from 
- $5,000 to $7,500. In all probability these tanks would 
cost considerably more at the present time. Estimates 
received in 1920 from a contractor making a specialty 
of concrete tanks placed the cost of a 100,000-gal. tank 
of the cylindrical type with an over-all elevation of 62 ft. 
between $8,000 and $10,000. The cost of a 100,000-gal. 
steel tank varies from $5,000 to $5,500 and of a wooden 
tank of redwood or cypress from $4,000 to $4,500. The 
cost of concrete tanks has limited their construction o 
railroads. 

Conclusions 


It has been demonstrated conclusively that it is possible 


to produce concrete that is impervious to water, at least , 


to the extent required in a railway water tank. 
No inherent fault has developed in concrete that 
would make it unfit for the storage of water and there 
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does not appear to be any reason why it should not prove 
satisfactory for this purpose if the tank is properly de- 
signed and constructed. 

There are certain features in the construction of con- 
crete tanks that will have to be given further consider- 
ation, however, before the concrete tank can be con- 
sidered with tanks of other types, chief among which is 
the question of design. It is not the thought that a 
standard design of tank should be adopted to fit all con- 
ditions but certain principles of design will have to be 
agreed upon before the concrete tank will come into 
general use. 

The difficulty in establishing a location that will be 
permanent and that will fit in with the development of a 
railroad property is one of the principal obstacles to the 
adoption of concrete tanks and their construction will be 
limited to installations where the location is known to 
be permanent beyond a doubt. 

The first cost is another serious handicap to this type 
of tank, as the investment required does not compare 
favorably with that of other types of tanks in spite of 
their acknowledged permanence and low cost of main- 
tenance. 

While the concrete tank will no doubt in time find its 
place in railway water service, it has not yet been de- 
veloped to the extent that it can be recommended for 
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general use. This statement is not based upon any 
specific objection to concrete as a material for water 
tanks, as no fundamental objection may be offered against 
its use for this purpose. 


Discussion 

In discussing this report, D, A. Tomlinson (Portland 
Cement Association) stated that over 600 concrete oil 
storage tanks are in service. As oil is lighter than water, 
tanks which are watertight are not necessarily oiltight, 
while tanks which will hold oil will of necessity hold 
water. More than half of these concrete tanks received 
no special waterproofing treatment during construction. 
Mr. Tomlinson stated further that concrete properly de- 
signed, mixed and protected during seasoning should not 
crack. Hair cracks are usually caused by too rapid 
drying. If concrete is kept moist during the first 10 
days, not only will hair cracks not appear but the strength 
of the concrete will be increased 65 per cent. 

Where necessary to stop concreting for any reason, 
tight joints can be secured by (1) cleaning off all laitance 
thoroughly down to solid concrete, (2) chipping or 
roughening the surface, (3) applying a cement mortar 
of the consistency of thick cream, and (4) placing the 
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new concrete immediately on this. An expedient some- 
times adopted is to form a key by embedding a 2 in, by 
4 in. timber vertically in the concrete when quitting 
work at night and removing this before starting the next 
run of concrete in the morning. 

In a discussion submitted by letter, C. E. Weaver (C. 
of Ga.) stated that too much stress cannot be placed on 
the importance of securing concrete of the maximum 
density. While he used an integral waterproofing mate- 
rial in the concrete water tanks built on that road, he is 
thoroughly convinced that a waterproof concrete can be 
made which does not include anything but plain concrete 
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of maximum density. On the other hand, integral water- 
proofing can be used in the concrete and still not make 
a good watertight job, if other requirements for making 
good, dense concrete are not strictly adhered to, 

It is of the utmost importance that the tank be made 
watertight at the start, as it is very difficult to correct a 
leaky condition after the tank has been built. While, as 
stated in the report, the principal objection to leaky tanks 
is on account of the frost action in the North, there is a 
great objection to leaky concrete in any climate, as leaky 
concrete will eventually disintegrate under the chemical 
action of the water and its ingredients. 


Concrete, Cast Iron and Corrugated Metal Pipe Culverts 


[A committee report on the relative merits of three 
materials commonly used in culvert construction was 
presented before the convention. | 

A pipe culvert is a structure of circular or nearly cir- 
cular cross section located in a railroad embankment be- 
low subgrade for the purpose of carrying the flow of a 
small stream through the embankment. The replacement 
of a pipe culvert in a railroad embankment generally 
necessitates very heavy expense for supporting traffic, 


to a light and shallow headwall. Where the ground is 
easily eroded, an apron construction in the form of stone 
or concrete paving, forming a continuation of the culvert 
on its downstream end, is recommended. 


Cast-Iron Pipe 


The sizes of cast-iron pipe generally used range from 
12 in. to 48 in. in diameter, although occasionally larger 
sizes are employed for cattle passes, running to 60 in 
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excavating and replacement of embankment, or for tun- 
neling, this expense usually being materially in excess of 
the cost of the culvert itself. Consequently, an engineer 
is justified in giving special consideration to the selec- 
tion of a culvert which will remain permanent and pro- 
vide for future as well as present conditions of drainage 
and railroad traffic. Comparative costs have been con- 
sidered of minor importance in this report, as it is felt 
that permanency is the main purpose to consider in cul- 
vert construction and that comparatively small differences 
in first cost are of relatively little importance. 

In the past it has generally been the practice to provide 
a pipe culvert with headwalls at both the upstream and 
downstream ends. These headwills serve (1) to prevent 
the washing of the embankment around the ends of the 
pipe, and (2) to act as a retaining wall for the embank- 
ment so as to prevent sliding, which may pull the pipe 
apart at the joints. In the latter respect, the headwall 
is a menace rather than a protection unless it is built of 
adequate section and carried to sufficient depth of foun- 
dation that it will properly resist the thrusts from the 
embankment. The use of riprap or other forms of bank 
protection will prevent scouring and they are preferable 
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and 72 in. in diameter. The pipe generally used is of the 
bell and spigot type, and on most railroads it is the prac- 
tice to lay the pipe with open joints. In some cases, how- 
ever, the joints are cemented or calked with oakum or 
packed with clay. 

In the long service of cast-iron pipe, failures have been 
few. Breaking or crushing of the pipe under load is ex- 
ceptional. Failures due to settlentent are more frequent, 
but they are generally caused by insufficient foundation 
and the pipe itself is not at fault. Failures due to cor- 
rosion are infrequent and occur only at locations where 
the water is badly contaminated with acids, particularly 
in coal mining regions. 

Slipping of the joints occurs where the embankment is 
sliding. Probably conditions of this character are most 
frequent where an additional embankment has been 
placed for a second and third track with the fill deposited 
directly on the old slope. Such slipping is reported by 
roads using cemented as well as open joints, indicating 
that probably the additional adhesion provided by filling 
the joints with cement is not of material benefit. The 
most common remedy where movements of this char- 
acter occur is to place rods on the inside of the pipe 
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sections, fasten these rods to the two end sections and 
pull them up with bolts or turnbuckles. 

Special types of cast-iron pipe are on the market which 
provide a more definite bond between the pipe sections 
with the object of avoiding slipping at the joints. Prob- 
ably the most common type of this pipe is one which 
has lugs placed inside of the bell at one end and outside 
of the pipe section at the other end for part of the cir- 
cumference. When the pipe is in position these lugs 
pass by each other and one pipe is then rotated until the 
lugs grip. Reports on this type of pipe indicate satis- 
factory results, with occasional difficulties in making the 
lugs grip on account of mechanical imperfections. 


Pre-Cast Reinforced Concrete Pipe 


The most common sizes of pre-cast concrete pipe range 
from 18 in. to 48 in. in diameter. Sizes as small as 12 in. 
and as large as 60 in. and 72 in. in diameter have been 
used, while a special oval type of 84 in. diameter is man- 
ufactured for cattle passes. 

Most of the pipe manufactured by outside concerns is 
of the bell and spigot type and the arrangement of the 
joints is similar to that of cast-iron pipe. The pipe is 
usually made in lengths of 4 ft. or 6 ft. 

The permanency of reinforced concrete pipe depends 
not only on initial strength, but also largely on the work- 
manship. An inner surface impermeable to water is es- 
sential, for if the concrete is porous, frost action will 
cause spalling, ultimately exposing the reinforcement, 
and failure may soon be expected. It is likewise neces- 
sary that the forms be kept on sufficiently long before 
stripping to allow for the initial set and also that the 
shipment of the pipe be deferred long enough to give the 
necessary strength to it so that breakage in handling will 
not occur. Past experience has shown that considerable 
quantities of concrete pipe have been broken during ship- 
ment and in unloading, due to insufficient curing, and 
that hair cracks have developed in the concrete on ac- 
count of handling the pipe too soon. Such cracks later 
extend and cause failure. Where the bell and spigot 
type of joints are used, it is the practice of the railroads 
in most cases to cement the joints. 

Failures of concrete pipe have been very few. Some 
breakage has occurred due to improper handling before 
placing and not allowing enough time for curing. Very 
few failures due to settlement are reported. Some dis- 
integration due to frost action has been experienced, but 
this was started by hair cracks developed on account of 
insufficient curing. Slipping of joints occurs in a few 
cases under conditions where movement takes place sim- 
ilar to that with cast-iron pipe. 


Corrugated Metal Pipe 


This type of pipe is usually manufactured in sizgs 


ranging from 12 in. to 48 in. diameter. The _ better 
grades of material used come as close to pure iron as 
possible. Ordinary commercial steel is undesirable for 


culvert material on account of its rapid corrosion, The 
thickness of, metal varies from No. 16 to No. 10 gage, 
increasing with the diameter of the pipe. 

The advantages claimed for this type of pipe culvert 
are the definite longitudinal bond which prevents joint 
slipping, the flexibility of the section as a whole, which 
permits it to conform to local settlement without break- 
age, and its light weight, which permits easy handling 
and shipment. Nearly all railroads which have had this 
type of culvert in service for any length of time report 
failures. While in a number of cases these failures rep- 
resent a small percentage of the installations, cases are 
also reported where failures have been rather high. 

In general, the experience with the corrugated metal 
culvert has not been sufficiently extensive to permit a 
definite conclusion to be formed regarding its merits. A 
large variation in the chemical composition of the metal 
made by the various manufacturers, the lack of knowl- 
edge of the local conditions under which installations were 
made, and the character of material employed in such 
installation, makes it impossible to form a definite con- 
clusion as to the value of the materials offered by the 
various makers and the conditions under which they may 
be used in railroad embankments, with an assurance of 
permanency, 


Conclusions 


Cast-iron pipe and reinforced concrete pipe are satis- 
factory materials for culverts. The first cost of installa- 
tion of reinforced concrete pipe is in most cases less than 
for the cast-iron pipe. The life of the two kinds of pipe, 
where properly manufactured and installed, may be ex- 
pected to be nearly equal. The choice between these two 
types will, therefore, be determined largely by local con- 
ditions and the question of economy. On a number of 
railroads cast-iron pipe is preferred where it is located 
close to the track, such roads usually specifying a mini- 
mum depth of 3 ft. below base of rail to the top of con- 
crete pipe. The tendency of most railroads at this time 
is to use concrete pipe because of its lower cost of in- 
stallation. 

Under ordinary conditions, corrugated metal pipe is 
not as dependable. Neither is it expected to give the same 
life as either concrete or cast-iron pipe, and from present 
experience it is not believed to be capable of resisting 
heavy loads to the same extent as the other types men- 
tioned. Its use under a railroad embankment may be 
justified under special conditions where difficulties of 
transporting heavier types of pipe are great and the traffic 
to be carried is light. In such cases, consideration should 
be given to possible future renewal if failure occurs. The 
safe procedure would be to install a pipe of this char- 
acter of somewhat larger section than required for the 
waterway, so that additional support could be placed in- 
side of the pipe in case signs of failure develop. The 
use of corrugated metal pipe is justified in construction 
of a temporary character, for cross drains of small di- 
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ameter located between the ties close to the track -level, 
and also:for drainage under farm roads and lightly trav- 
eled highway approaches. The experience in regard to 
its use in railroad embankments is too limited and too 
much of an experimental nature to warrant a definite 
recommendation. 

[The report was signed by A. B. Scowden (B. & O.), 
chairman; C. S. Heritage (K. C. S.), vice-chairman ; 
H. A. Gerst (G. N.), R. H. Reid (N.Y. C.), F. W. 
Hillman (C. & N. W.), R. W. Johnson (C. M. & St. P.), 
J. S. Lemond (Sou.) and W. L. Ratliff (I. C.).] 


Discussion 


In presenting the report of this committee, Chairman 
A. B. Scowden stated that while a number of .roads had 
reported failures of corrugated metal culverts, he had 
been unable to secure any specific information regarding 
the character of metal, gage, etc. He also stated that 
many of the defects which led to the earlier failures have 
been corrected in later designs. The report as presented 
by the committee was based upon information furnished 
by the roads, some of which has been refuted by recent 
investigations. 

D, A. Tomlinson (Portland Cement Association) de- 
scribed a concrete pipe culvert which was installed on 
the Memphis division of the Louisville & Nashville in 
1858 and which is still in service and in good condition. 
C. R. Knowles (I. C.) emphasized the danger of corrosion 
of cast iron or other metal pipe laid in cinders and 
stated that when laying water pipe in such materials he 
coated it with 6 in, of clay. T. B. Turnbull (Ann Arbor) 
stated that he has used corrugated pipe up to 36 in. diam- 


eter for 12 years for distances up to 12 ft. below the 
base of the rail. H. I, Benjamin (S. P.) reported a 
number of failures of corrugated pipe in streams carry- 
ing alkali in southern California, but reported that corru- 
gated pipe will be used in shallow fills on the Natron cut- 
off now under construction. N. Johnson (C. G. W.) 
stated that corrugated iron culverts are used extensively 
under road crossings on his road, but not under main 
tracks. He reported that double 48 in. and single 60 in. 
corrugated iron culverts installed under a yard built in 
1912 are still in good service. 

The manner of holding cast iron or concrete pipe in 
place under sliding embankments was also discussed at 
length. J. B. Clark (B. & O.) reported an experience 
with several pipes which opened up under an embank- 
ment about five years ago, and which were restored to 
position by clamping with 1% in. rods, all of which have 
since broken. Other members reported difficulty in hold- 
ing pipes together under similar conditions. The con- 
struction of head walls was opposed by several as being 
more of a menace than a benefit. Chairman Scowden 
summarized the experiences of a number of roads by 
stating that head walls properly constructed will aid, but 
where the banks are sliding these walls must be of heavy 
design and founded on rock, which precautions are sel- 
dom adopted. He deprecated the practice of building 
culverts to standard designs and stated that, to secure 
the best results, each culvert should be designed for the 
particular conditions which it must meet. P. N. Nelson 
(S. P.) has found that the placing of a concrete blanket 
reinforced with rails -under culverts will overcome the 
difficulty of their opening up at the joints. 


The Repair and Renewal of Ballast Deck Trestles 


[The program of the convention included a report by 
a committee on the Repair and Renewal of Ballast Deck 
Trestles, which is abstracted below. |] 

When first used on trestles, ballast decks were only 
about 12 ft. wide and were built with solid stringers; 
later the width was increased to 14 ft., this being gen- 
erally done by spiking 3-in. plank 14 ft. long on top of 
the stringers, allowing the planks to extend 12 in. over 
the edges of the outside stringers at each side to obtain 
the additional width. The stringers vary in thickness 
from 6 in. to 9 in. and the depth from 12 in. to 20 in., 
depending on the length of span and the kind of traffic 
handled. In this report the width has been assumed as 
15 ft. and the distance from center to center of bents as 
15 ft. also. 

The spacing of the stringers has helped in making in- 
spections of this type of trestle. It also effects a great 
saving when making repairs, as it is often found that by 
reinforcing the existing stringers a few more years of 
service can be secured before they have to be renewed 
entirely. Wherever possible, the stringers should be 


spaced not less than 7 or 8 in. apart. This will permit 
the use of 6 in. or 7 in. reinforcing timber between the 
stringers and will add greatly to the strength of any fail- 
ing stringer, while saving the expense of tearing up the 
deck and placing a new stringer in the place of an old or 
failing one. 

There is considerable variation in the construction of 
bulkheads and bents on different railroads, some using 
fir or cedar piles, while others use treated piles, and still 
others use stone or concrete in both bulkheads and bents. 
Where one or more piles must be renewed it is neces- 
sary to remove the deck planking to move one or more 
of the stringers. to allow the pile to be driven in its proper 
place in the bent. A large amount of time can be saved 
if piles of small dimensions are selected for this repair 
work. They can be spaced in the bent where the ends 
of the stringers are joined on the caps by lifting the 
deck plank on one panel, jacking or wedging the end of 
the stringer over against the next one, and thus enable 
the new pile to be lowered between the stringers with- 
out removing any stringer entirely. If the bents are of 
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sufficient height to allow the piles to be driven along- 
side the caps and then pulled under after being cut, it 
will eliminate the necessity of removing and replacing 
the caps. This can be done if the bents are over 10 ft. 
high. Of course, when the stringer deck is solid it will 
be necessary to remove enough stringers to allow the 
new pile to be placed between. If the bents are too low 
to permit the piles to be pulled under the caps it will be 
necessary to remove the caps in order to get the piles in 
proper position. If traffic is very heavy it is often neces- 
sary to cut out a portion of the cap, then drive the new 
pile and put on a new cap. When caps are to be renewed 
over waterways or streets it is often necessary to spike 
or bolt a timber to the pile bents, low enough to allow 
the setting of jacks under the stringers, so that they 
can be raised sufficiently to allow the cutting of the 
drift bolts with a hack saw or chisel, the removal of the 
old caps and the insertion of the new ones. If the time 
between trains is rather short it is quicker to cut the old 
cap in short lengths and split it out with bars. 

The best way to fasten new caps or piles must be de- 
cided on the ground in each instance. In some cases 
this can be done by simply spiking them well to the piles 
and stringers, but in most cases it is advisable to use 
drift bolts again, even if it becomes necessary to remove 
the ballast over the .cap and one of the deck planks. In 
solid deck stringer trestles it is necessary to use extra 
long drift bolts to reach through the stringers and caps 
into the piles. re 

When it is necessary to renew or reinforce one or more 
of the stringers it will not be much of a job to insert an 
additional timber between the stringers if the extra 
stringer is cut to reach the centers of one panel only, and 
the top edge of the end that goes up first is beveled. 
When several stringers are to be renewed in one panel 
it is advisable to remove the deck planks, replacing them 
after the new stringers are in place. If the deck plank- 
ing is to be renewed this simply requires the removal of 
the ballast, the renewing of the planking where neces- 
sary and replacing the ballast again. 

The experience of practically everyone who has had 
to do with repairs of this nature demonstrates that the 
structures are generally in much worse condition than 
the bridge inspector’s report indicates. This no doubt is 
explained by the difficulty of making a close and thor- 
ough inspection unless a bridge gang is in the vicinity 
while the inspector is making his inspection, on whom 
he can call for assistance in digging out, so that he ee 
make a close inspection. Great care must be exercise 
by bridge gangs in opening up this class of trestle for 
repairs, because, if allowed to go at it “rough shod,” they 


may damage much good timber in a short time. Many 
repairs have been called for in untreated timber trestles 


covered with roofing paper on account of the damage 


done by section men when removing the surfacing tim- 
bers or blocking under the track ties. 


Renewing Ballast Deck Trestles 


When it is necessary to renew ballast deck trestles from 
the ground up the material may well be ordered from 
the office, but when a new deck is to be placed on old 
bents it is not safe to do this. In such case it is often 
found that the length of the stringers will vary as much 
as five inches center to center of caps from one end of 
the trestle to the other, and it is preferable for the officer 
directly responsible to take these measurements on the 
ground. He can there decide as to the length best suited 
and frequently vary the measurements enough to make 
the stringers the same length all through the panel, al- 
though occasionally he will find a difference of 5 in. or 
more, and he then has to decide on the lengths to order, 
as in such cases no two stringers in the panel are the 
same length. It is advisable to make a pencil sketch of 
the trestle, showing all the bents and stringers and the 
lengths of stringers ordered for each panel. If this 
sketch is turned over to the foreman who is to do the 
work he will have no difficulty in selecting the correct 
length of stringer for each panel. When new caps are 
to be installed they can be shifted a little to one side in 
order to help out the variation in the length of spans. 
This will also have to be decided at the time measure- 
ments are being taken for the lengths of stringers. On 
double trestles a variation of 10 in. has been found in 
the lengths of 30-ft. panels, in which case there are 11 
different lengths of stringers in one panel, 

After the requisitions have been placed the material 
should all come forward at one time, so that it can be 
handled by a work train and unloaded on the ground at 
the place where it is to be used. If it is a short trestle 
or is located near a siding or yard the cars may be placed 
for unloading by a local freight train. Whenever pos- 
sible the different lengths should be piled together. If 
the trestle is an extra long one material should be or- 
dered in sections and come forward complete for each 
section. 

After all of the material is on the ground ready to 
start work the first thing to do is to get the old ballast 
out of the way. As a rule it is cheaper to waste the 
ballast over and under the trestle than to try to save it 
and use it over again. Over streets or tracks it may be 
necessary to load it and haul it away. On short trestles 
when the ballast is clean it may be economical to haul 
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it to the ends and use it again when the renewal is com- 
pleted, but it should be done only when the ballast is 
clean. As the ballast is removed it is necessary to keep 
the track up near its surface and safe for trains. This 
is usually done by placing enough of the outer stringers 
that are being removed under the track ties and between 
the ties and the old deck plank. Where the old ties are 
uneven it will be necessary to shim enough of them to 
keep the track safe for the passage of trains. After all 
of the ballast has been removed the old deck plank can 
be lifted and drift bolts removed from the old stringers. 
This is generally accomplished by the use of a home- 
made puller. 

If new pile bents are to be driven throughout the struc- 
ture they should be located so as to clear all of the old 
bents as much as possible in order that the new bents 
can be cut off, capped and braced before they are called 
on to carry much, if any, of the weight of the traffic. 
This cannot always be done, as in cases where permanent 
abutments are already in place. Here the new bents 
must be placed in practically the same location as the 


old ones, and it will be necessary to follow the method 
used in replacing piles described in the first part of this 
report. 

In renewing stringers a locomotive crane is very 
handy, but as all roads are not equipped with this tool 
the work frequently has to be done by hand. As soon 
as enough new stringers are in place and bolted it is ad- 
visable to start some men placing and spiking the new 
deck plank, as this helps to stiffen the new deck consid- 
erably. The guard timbers should then be placed, after 
which the trestle is ready for the new ballast. In placing 
the ballast only enough should be dumped to permit the 
removal of the temporary blocking under the track ties, 
after which the balance can be dumped. 

[The report was signed by P. N. Nelson (S. P.), 
chairman; J. W. Wood (A. T. & S. F.), vice-chairman; 
V. E. Engman (C. M. & St. P.), A. H. King (O. S. L.), 
F. E. Taggart (I. C.), E. H. Brown (N. P.), Morris 
Fisher (S. P.), R. B. Robinson (U. P.), J. L. Winter 
(S. A. L.) and D, F. Holtman (Nat. Lbr. Mfrs, Assoc. ).} 

[This report was received without discussion. | 


' The Practicability of a Uniform Painting Program 


[The program of the convention included a thorough 
discussion of the practicability of a uniform painting pro- 
gram throughout the entire year. This was presented 
from two angles, a paper by Tom R. Wyles, and a re- 
port by one of the standing committees. Both paper 
and report are abstracted below.] , 


Limit Outside Painting to Favorable 


Season 


By Tom R. WYLEs 
Vice-President, Detroit Graphite Co., Chicago 


Three billion dollars is a conservative estimate of the 
railway investment in bridges and buildings. The paint- 
ing program has for its purpose the preservation and 
maintenance of one and one-half billion to two billion 
dollars of buildings and structures. Such a responsi- 
bility calls for the best planning in its execution, regard- 
less of the disturbance of common practice or precedent. 

It is only natural for every man in charge of work to 
feel that a well-organized gang whose members not only 
know one another, but also know their railroad, their 
materials and their job, can produce better results with 
less lost motion than the haphazard fill-in gang of season- 


able work. On most railroads of this country and 
Canada the months of November, December, January, 
February, March and, with many, April, are very unsat- 
isfactory for outside operations. 

The problem of painting on the railroads in the south- 
ern states is, of course, not such a seasonable one as in 
the North, but painting there in the hot summer months 
is as much to be avoided as for a northern railroad to 
paint in the very cold months. Recent tests have shown 
that, where painting in the southern tier of states in mid- 
summer where the daily average of temperature ranges 
from 100 to 115 deg. and the temperature of the steel 
reaches 150 deg., a paint coating applied to such hot 
surfaces thins out so that its protective qualities are 
greatly reduced, and a road does not secure the value of 
the material or labor. Furthermore, no man can work 
well from day to day in such temperatures, exposed to 
the sun, particularly when working on steel that is such 
a reflector of heat. 

Paint is not an economical investment when applied 
in temperatures below freezing. Many painters make 
the statement that they can paint below that, but they 
sacrifice much in durability of the material and invest- 
ment in labor. No painter who has to guarantee a job 
would think of applying his paint in low temperatures, 
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for he knows too well that he is sacrificing a great deal 
of durability in doing it. 

If it were possible to organize standard painting crews 
on divisions, this would effect a great saving in the cost 
of work. The size of these crews could be established 
by the amount of indoor work that can be done during 
the closed winter months. There is a great deal of such 
work and much could be added that is now contracted. 

Progress can be made in the establishment of a well- 
organized painting department and crews if the painting 
work is carefully planned as regards seasons. It will 
be a great surprise to the average engineer to find the 
amount of work that can be done with these crews during 
the winter—such as the painting of signs, and the interiors 
of stations, freight houses, roundhouses, shops and offices. 

I desire to quote from a statement made by Harry F. 
Jones, master painter of the Cleveland, Cincinnati, Chi- 
cago & St Louis, Wabash, Ind., at the 1919 convention 
of the Maintenance of Way Master Painters’ Association : 


“It is impossible to keep practical men by working them six 
months of the year and laying them off the other six. Under 
this system we are merely operating a trade school. The men we 
get are inexperienced. We spend our time during the summer 
trying to teach them, but some other industry gets the benefit, 
for when we lay them off in the fall, we seldom get them bagk 
in the spring. When the time comes to put on men, we open 
up our trade school again and pay another gang of inexperienced 
men good wages to teach them the trade. 

“The problem of arranging the works so as to keep them em- 
ployed throughout the year would be a very small job for the 
master painter if he were allowed to do so. My system of 
handling the work is as follows: We do our-road work as 
early in the spring as possible, using motor cars and men enough 
to finish it in as short a time as possible. Consequently we 
do not drag it along into the middle of the summer, using 
valuable time and weather that should be used to better advantage 
on other work. After completing the road work, we give the 
steel work the attention it should have, for I think steel 
structures should be taken care of during the warm months of 
the year. My experience has been that we get better results— 
a better job of cleaning and longer life of the paint. 

“After completing the steel, we start the station work, doing 
the exterior work first, leaving interior work wherever possible 
for the winter months, especially all offices, interiors of shops, 
etc. During October, we take care of all the glass, requirements, 
replacing all broken glass and reglazing all sash that requires it. 
- “The first of the year, I make a schedule of the work to be 
done that year, showing the amount of labor and material that 
will be required for the work we have listed. We have been 
using this system for several years, and I find it much better 
than the old way. We get a better class of work at less cost 
by keeping men employed throughout the year.” 


The most economical man to have on the pay roll is 
not going to be satisfied with the more or less tempo- 
rary employment and with the living quarters and equipe 
ment which are commonly found on most railroads. It 
cannot be expected that a good man making good wages 
will be contented to live in quarters such as are fur- 


nished in the so-called “bunk cars” at the present time. 
Is there any reason why you should not have properly 
equipped living quarters for these crews, where they can 
travel more comfortably, be satisfied and do correspond- 
ingly better work ? 

The methods by which materials are handled in most 
cases are not only inconvenient, but extravagant. Special 
painting cars should be constructed as necessary equip- 
ment to handle paint well and economically. Such cars 
should carry tankage for linseed oil, turpentine and driers, 
and should be properly equipped to take care of brushes. 
Some method should be devised for the moving of scaf- 
folding and ladders and they should be handled in the 
most economical way. There is also room for improve- 
ment in the type of scaffolding ordinarily used. 

Paint gangs are often equipped with a motor car, 
though no facilities are provided for loading it. Each 
crew should be provided with a flat car for carrying the 
motor car during long moves, together with scaffolding, 
ladders and other equipment. 

There has been a tendency in the past to disregard the 
requisitions or requirements of painting gangs. The 
paint foreman may make out a requisition for certain 
types of brushes, ladders, scaffolding, steel brushes, etc., 
but when he begins to draw on his materials on the job 
he finds them to be widely different from his original 
requisition. I have personally known paint foremen to 
take the brushes that have been issued to them to a local 
hardware store and sell them and then buy the proper 
kind of brushes with their own money in order to do 
good work. 

The matter of paint packages is vital. We all like to 
purchase paint in barrels because we save a few cents 
per gallon in initial cost. However, several railroads 
have discovered that they can save thousands of dollars 
a year by buying all of their paints in five-gallon metal 
packages. It is not only easier for the stores department 
to handle them, but these packages are also easier for 
the painter to handle. They also eliminate an enormous 
waste. I have known of many small maintenance jobs 
for which a barrel of paint has been ordered from the 
stores department, when 20 gal. would have done the 
job. Paint costs only 15 cents to 20 cents a gallon more 
in five-gallon packages, and in this type of work where 
the paint is transported from job to job and carried on 
a car, this small additional cost per gallon will pay for 
itself and more. 

The keeping of proper records by the foreman of the 
gang is equally important. These records should include 
a report on the condition of the property as he found 
it, the amount of material and labor used, and ‘the gen- 
eral condition of the job as finished. This will have a 
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tendency to improve the character and speed of his work 
remarkably. 

The importance of a railroad’s relations with the 
public is probably appreciated more by railroad manage- 
ments today than ever before. The upkeep of stations, 
ticket offices, waiting rooms, baggage rooms, toilet rooms, 
etc., is an important phase of a railroad’s service to the 
people and exerts a strong influence on public opinion 
which is just as essential to the profitable management 
of a railroad as it is for any other industry. Every com- 
munity has its own individual pride. Good-looking sta- 
tions or railroad buildings in the next town have no in- 
terest for the town you are in. They want their pride in 
their own town recognized by the railroad by keeping its 
property in an attractive condition. 

It would be considered a crime if the insurance de- 
partment of a railroad allowed the insurance on a struc- 
ture to lapse for one day. However, the painting of 
buildings and steel structures, performed primarily to 
preserve the railroad’s property, is postponed by neglect 
and budget cutting without anybody being seriously 
alarmed by its omission. The replacement of structures 
is sO expensive today that painting is becoming far more 
important than ever before. This replacement may be 
postponed by proper protection. The cost of paint is 
small in comparison with that for insurance. 


Committee Favors All Year Program 


The general understanding has always prevailed that 
railroad buildings, bridges and other structures should 
be painted only during the summer months and it has, 
therefore, become an established practice to organize 
painting crews in the spring and disband them in the 
fall. Thus each year the railroads face the problem of 
finding new painters and in most cases must take on new 
and inexperienced men and train them. In a measure 
the roads become the training school for the local con- 
tractors and lose much in'economy and quality of its 
work. 

Outdoor painting can only be done when weather 
conditions are favorable, but such work as can be pro- 
tected from the weather or is indoors may be done at 
any time. Thus we see a wide range of conditions on 
various railroads, depending upon the location, and vary- 
ing from the south, where outdoor work can be done at 
any season, to the north, where the ‘outdoor season is 
practically confined to a few months. 

It is well to consider various phases of the painters’ 
work and the conditions under which it must be done. 
The proper time for painting steel bridges is, for the 
most part, limited to the months of June to September, 
inclusive, although the further south one goes the longer 


this period is extended. The painting of other steel struc- 
tures, such as tanks, turntables and signal bridges, is also 
limited to about the same period. The season for paint- 
ing wooden buildings and structures is somewhat longer, 
as the work may be done both earlier and later in the 
year. The outdoor season is longer on roads located 
further south. The remainder of the year may well be 
named the indoor season, and during that period any 
class of interior painting or the painting of objects that 
may be brought under shelter may be done. 

In this connection, it may be well to note the practice 
on the Grand Trunk, as reported by George A. Mitchell, 
superintendent of bridges and buildings: 


“The practice which has been in force on somewhat over 2,000 
miles for a number of years has enabled me to maintain a 
regular force of painters during the entire year. During June, 
July, August and September our painters are wholly employed im 
painting steel bridges. During April, May, October and No- 
vember, and in some seasons the forepart of December, they 
are employed in the exterior painting of buildings. The balance 
of the time they are employed in painting and decorating the 
interiors of our buildings. Therefore, the work is so distributed 
in this northern country that we are able to employ our painters 
the entire year and consequently we have men in our service 
for many years who become accustomed to and skilled in our 
particular work. Where it is at all practicable to regulate the 
work under this system we feel that better results will be obtained 
than by having to employ new men from year to year.” 


It is possible that the value of painting has not been 
considered seriously enough and this seems to be borne 
out by the fact that when financial conditions make it 
necessary to reduce maintenance expenses the painting 
program is the first to be curtailed. Steel structures, if 
neglected and allowed to rust, deteriorate very rapidly 
and in a few years expensive repairs and renewals are 
required. Wooden buildings do not deteriorate as rapidly 
as steel structures, but have usually been given more con- 
sideration because of the appearance of the station 
grounds. The work of the painter is an important factor 
in the preservation of railroad structures, and the 
efficiency of the paint crew should be planned for more 
effectively. 

The investigation has also developed another feature 
that is worthy of serious consideration. Painters are 
good mechanics and are capable of doing other work in 
connection with their own. It has been suggested that 
some additions might be made to the duties of the paint- 
ing crews which would enable them to do other work 
when painting around a station and which they could 
do more economically than other crews sent there espe- 
cially for that purpose. There is no doubt but that such 
a policy would bring about a noticeable improvement in 
the appearance of railroad property in a few years and 
it would also be evident that the structures would be in 
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better physical condition because of this attention. For 
instance, when a painting crew is working at a station the 
men could replace broken glass as well as take down 
stove pipes in the spring, clean and paint them and store 
them for use in the fall. They could clean out gutters 
and conductor pipes and paint them before they begin to 
rust. In the fall they could take out window screens, 


clean and paint them, and put them away, ready for use. 


in the spring. It is a well-known fact that window 
screens rust more rapidly when stored during the 
winter than they do while in use during the sum- 
mer. If such a policy were instituted, the bridge and 
building supervisor would soon find many things that a 
painting crew could do while going over the road that 
would save sending other men to follow them up, and in 
the end would bring about a marked saving in labor cost 
to the railway. 

The committee feels that it is entirely practicable to 
perfect a uniform painting program for the entire year 
which will bring about more efficient and economical 
painting work and will enable the railway to keep the best 
men in its employ. If men can be assured of steady 
employment for the entire year, it is not likely that they 
will be induced to leave for temporary work at a slightly 
higher rate of pay. The morale of the crew will be 
greatly improved because the men, feeling themselves a 
part of a permanent organization, will take a greater 
interest and will give a greater return to the railway in 
both quantity and quality of work done, than is the case 
under present conditions. 
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[The report was signed by H. J. Barkley (I. C.), chair- 
man; J. B. Gaut'(G. T.), vice-chairman ; Eldridge E. 
Candee (N. Y. N. H. & H.), J. B. Clarke (B. & O.), 
J. S. Ekey (B. & L..E.), J. A. Hanson (C. C. C. & St. L.), 
W. C. Harman (S. P.), G. A. Mitchell (G. T.), W. A 
Pettis (N. Y. C.), and L. K. Sorenson (C, M. & St. P.).] 


Discussion 


The discussion of this subject centered largely around 
the extent to which it is practicable to employ painting 
crews throughout the entire year. J. J. Taylor (K. C. 
S.) advocated the maintenance of uniform forces through- 
out the year. With this practice he has found no trouble 
in securing a sufficient number of men for his painting 
gangs. It is his practice to employ these forces on his 
Northern division in the summer and on the Southern 
division in the winter. One gang does practically all of 
the metal painting, while several gangs are employed to 
repair and paint the buildings at the same time. All paint- 
ing work is done according to a program determined on 
the basis of information secured on the annual inspection. 
A. B. Scowden (B. & O.) stated that it is the practice of 
his road to operate on the basis of an eight-month paint- 
ing season, laying off all men other than the foreman for 
four months each year, as it had been considered impos- 
sible to do any work during the winter. This year he 
kept a record of the amount of interior painting done by 
contract during the summer and found that it was suff- 
cient to have kept 40 per cent of the forces busy through- 
out the winter. 


Heating Small Passenger Stations 


[The following is an abstract of a committee report 
presented at the Bridge and Building convention. ] 

The stove is the most economical means of heating 
small stations without basements where heat is necessary 
only in the waiting room and office. If the stove is lo- 
cated in the waiting room, it can be provided with a coil 
connected with a radiator in the office and a comfortable 
heat will thus be obtained, particularly if the office is 
not too large. In stations of this type the toilet facilities 
are usually of the “dry vault” variety, but if not, chemical 
closets may be installed. If the station is provided with 
water, short hopper closets may be installed and holes 
with gratings cut in the partitions, through which enough 
heat will penetrate to prevent their freezing. 

Stoves are, of course, dirty and are often located long 
distances from the chimney, necessitating elbows and 
lengthy stovepipes which harbor soot (particularly if 
bituminous coal is used) from which fires are liable to 
catch. Every heating unit should be inspected and over- 
hauled at least one each year, the stove, stovepipe and 
chimney given a thorough cleaning and the broken parts 
renewed. If this work is done well and regularly the 
stove will prove serviceable and economical. The main- 
tenance of the stove amounts to very little unless the 
agent is careless and allows ashes to accumulate and 
burn out the grates. Many railroads use stoves of one 
or two sizes of some standard pattern. If this practice 
is followed the buying and storing of repair parts will be 
greatly simplified and reduced to a minimum. 

In frame stations without basements, where there is 
water service and several rooms are to be heated, and 
where more than one stove would be necessary, a hot 
water heater will be found more serviceable. Such ‘a 
heater may be installed in the baggage room or in one 
corner of the waiting room. At points where agents or 
others are in attendance for about 16 hours each day to 


look after the fire, excellent and economical results will 
be obtained. Where these heaters are left without at- 
tention for long periods the water is liable to freeze, 
either in the radiators or in the expansion tank pipe, and 
cause much trouble. A considerable amount of this 
trouble may be averted by the installation of a safety 
valve on the heater which, in case the expansion tank 
pipe freezes, will function when the fire is revived. This 
simple expedient was resorted to after a number of hot 
water systems had been totally destroyed and has been 
found to work well. The heaters should be placed on 
concrete foundations or raised five or six inches above 
the floor and placed on rails or other non-inflammable 
material. When given the proper amount of attention 
the hot water heater is economical in both operation and 
maintenance. 

In small frame stations of good construction or in sta- 
tions of more permanent character, such as those built 
of brick or stone, where foundations are necessary, a 
basement should. be provided. The heating system may 
be hot water, steam or hot air, as dictated by local condi- 
tions and individual experience, and should be placed 
in the basement. Each system has its good and bad 
points. A larger amount of radiation will have to be 
provided in a hot water: system than in a steam system, 
and although the hot water heater itself may cost less 
than a steam boiler, the larger radiators and extra piping 
will make the first cost of the hot water system greater. 
As the hot water heater is not designed to carry pres- 
sure, it does not have to undergo annual or semi-annual 
tests, as is the case with a steam boiler. With the hot 
water system heat is obtained as soon as the water be- 
gins to circulate and during the early fall and late spring 
months a comfortable atmosphere may be obtained at a 
small cost, whereas with the steam system a good fire 
will have to be made and maintained to obtain the de- 
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sired amount of heat, and quite often more heat than is 
necessary will result. This is costly. In cold climates 
or where long periods of cold weather are the rule the 
hot water system will often be found inadequate and 
the steam boiler will give more satisfactory results. Hot 
air furnaces, including the one-pipe variety, have been 
found most satisfactory in certain locations. They are 
most economical, but are objectionable because they 
create a dry, musty atmosphere which is considered un- 
healthy by many. This may be counteracted somewhat 
by placing pans of water around the station. The hot 
water heating system is the most expensive to maintain 
for reasons set forth in the preceding paragraph, whereas 
the steam heater, which does not afford the same chance 
for freezing, will be more economical. The maintenance 
of the hot air furnace will be practically no greater than 
that for the stove. 

Anthracite coal is the most desirable fuel. Its cost is, 
however, against it, and many roads are therefore using 
bituminous coal. Where the latter is used maintenance 
costs are higher and greater care must be given to the 
heating system by all concerned. Larger smoke pipes 
and flues should be provided and frequent cleaning of 
the heater, pipe and chimney is necessary. If this atten- 
tion is given, better results will be obtained and fire haz- 
ards reduced. If wood is burned, hard pine should be 
avoided, as a pitchy residue is deposited on the inside 
of the heater and in the smoke pipes which is highly in- 
flammable. There do not seem to be many installations 
using fuel oil, but the committee is of the opinion that 
the use of oil for heating purposes should be encouraged. 

In practically all small stations heaters are looked 
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after by agents and their assistants who do the work as 
part of their duties. Too often their only consideration 
is to get the required amount of heat, regardless of the 
amount of fuel used and damage to the unit. Agents 
must either be educated to care for the heating arrange- 
ments as they would their own, or hard and fast rules 
must be made and lived up to. The human element is 
largely responsible for the manner in which a heating 
unit functions and the best designed heating system can 
be made both unsatisfactory and costly by lack of proper 
attention. All heating systems should have regular in- 
spection with a view to having them thoroughly cleaned, 
all broken and worn out parts renewed, all pipes covered 
and everything put in good condition for the cold season. 
If this work is done conscientiously, maintenance costs 
will be reduced to the minimum and much trouble will 
be obviated. 

[The report was signed by A. I. Gauthier (B. & M.), 
chairman; T. B. Turnbull (A. A.), vice-chairman; R. T. 
Everett (B. & O.) and C. J. Scribner (C. B. & Q.).] 


Discussion 


T. B. Turnbull (Ann Arbor) emphasized the impor- 
tance of maintaining the foundations and buildings in 
proper condition to prevent heat losses. He also empha- 
sized the importance of a proper design of stove to con- 
serve fuel, stating that most of the designs in common 
use were not as economical in this respect as was pos- 
sible. C. R. Knowles (I. C.) referred to several stations 
near pumping houses where advantage was taken of the 
exhaust steam from the pumping plants to heat the sta- 
tions, thereby paying a portion of the cost of pumping. 


Installing or Replacing Culverts and Pipe Lines 


[A discussion of methods to be pursued in installing or 
replacing culverts and pipe lines under traffic was pre- 
sented as a committee report, which appears in abstract 
below. ] 

No work required of bridge and building forces calls 
for greater ingenuity and resourcefulness than the instal- 
lation or replacement of culverts, sewers and pipe lines 
under traffic. Installations must be made with a mini- 
mum of interference with traffic and often without re- 
stricting high speed train movements. 

When quicksand, soft muck or other unstable soil is 
encountered, and tunneling is impracticable, it is neces- 
sary to drive piling and construct a temporary opening 
the length of which is determined by the size of the pipe 
or culvert and its depth below grade. If the bents next 
to the pipe are driven far enough apart to allow for work- 
ing room on each side, they support the side of the trench. 
If necessary, sheeting may be placed behind the bents. 
On account of the increased cost, especially if a work 
train is required to handle the driver, the driving of piles 
should be done only when absolutely necessary. 

If the pipe is small and the open trench method is used 
it is advisable to transfer the track support some distance 
each side of the trench. One method is to place a sec- 
tion of second-hand bridge stringers about 6 ft. long flat- 
wise under the track ties, under each rail. The trench 
should also be cross-braced with trench jacks. The Penn- 
sylvania accomplishes the same result by placing a track 
rail under the ends of the track ties, with the ball up, and 
immediately over it another rail on top of the ties, fasten- 
ing the two rails with clamps made for the purpose. This 
provides a strong support at a minimum expense, as extra 
rails are usually available on each section. The Illinois 


Central uses a rail hanger to support the traffic rail over 
trenches, carrying a rail on each side of the traffic rail 
with hangers that pass under the traffic rail and over the 
extra rails where the ties are not supported on account of 
the trench excavation. 

If the pipe is large or if two or more pipes are placed 
side by side, one method generally approved is to dig a 
narrow trench under the track at each end of the section 
to be excavated, set up frame bents, and support the 
track on stringers placed under the track ties. This is a 
good method to use when it is necessary to remove broken 
pipe or old stone or timber culverts. 

It is often necessary to replace an old stone box or 
timber culvert under an embankment that is so high that 
it is not practical to use the open trench method. If.the 
inside dimension of a timber culvert is not more than ten 
inches less than the outside dimension of the pipe, the bot- 
tom and sides can be adzed out to allow the pipe to be 
pulled into place by the use of a hand winch. A greased 
plank with a shovel blade under the end of the pipe will 
make the work easier. Some prefer two skids made of 
2-in. by 4-in. timber placed 8 in. apart and spiked to the 
bottom timbers of the culvert. When it is necessary to 
remove the old culvert entirely, the open trench method 
can be used for the ends and the tunnel method for the 
portion under the tracks. 

One method of timbering a tunnel is to excavate care- 
fully to the proper dimension and insert timber or plank 
sets as fast as the excavation proceeds, placing the mud 
sill and top first and, while holding the top in place with 
a jack, place the side pieces, after which a strip should be 
spiked to the top piece to keep the sides from crowding 
in. Another method is to excavate a tunnel 3 or 4 ft. 
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wide, set up frame bents and drive lagging over the top 
of the bents, as the excavation is made, setting additional 
bents as the work proceeds. As only a small force can 
be employed in a tunnel it is advisable to work from both 
ends. Tunnel work can be handled best during the winter 
season. Where new work is being put in (such as sewers 
and drainage district pipes) stakes should be set outside 
of the tunnel for line and grade. Where small pipe lines 
pass under several tracks, it is often advisable to sink 
shafts between the tracks and tunnel under the track be- 
tween the shafts. If the ground is firm it is often possible 
to tunnel between shafts without using any supports if 
the pipe can be placed at once and the backfilling tamped 
into place around the pipe. A chain hoist is a valuable 
aid when lowering pipe down a shaft or into a trench. 

[The report was signed by E. L. Sinclair (C. M. & St. 
P.), chairman; J. J. Wishart (N. Y. N. H. & H.), F. 
L. Wheaton (D. L. & W.), E. J. Fraser (N. Y. C.), D. 
L. McKee (P. & L. E.), Robert McKibben (Penna.), 
and Norman Rose (S. P.).] 


In view of the purpose which prompted the selection 
of Seattle as the location for this convention, special at- 
tention was given to the study of the forest resources of 
the Northwest. At a luncheon given by the Tacoma 
Lumbermens’ Club at Tacoma, Wash., on Monday, Oc- 
tober 15, C. J. Hogue, engineer, West Coast Forest Prod- 
ucts Bureau, New York City, described the physical 
characteristics of Douglas fir. On Tuesday evening 
Ernest Dolge, vice-president for Washington of the West 
Coat Lumbermens’ Association, described the timber 
resources of the Northwest. Following is an abstract of 
Mr. Hogue’s paper and a brief review of Mr. Dolge’s 
address: 


The Structural Properties of Douglas Fir 
By C, J. Hocue 


Manager, West Coast Forest Products Bureau 


Pridge and building operations require nearly one 
thousand million feet of lumber a year. Douglas fir is 
becoming of increasing importance in bridge construc- 
tion, particularly where large timbers are required. It 
is commonly accepted on the Atlantic coast that if a 
timber larger than 12 in. by 12 in.-40 ft long is required, 
it must be furnished in Douglas fir, and the Timber com- 
mittee of the American Railway Engineering Association 
frankly acknowledges that if a stringer larger than 8 in. 
by 16 in. is required, it will probably be in Douglas fir, 
so that when we come to the 8 in. by 18 in., 9 in. by 
18 in., 10 in. by 18 in. and 10 in. by 20 in, stringers, they 
will almost necessarily be from the West coast. 

As southern pine, and particularly long leaf southern 
pine, has been the standard timber for railroad construc- 
tion for a generation, and as southern pine is more nearly 
like Douglas fir than any other species, I will describe 
Douglas fir in terms comparative with this species. The 
Forest Products Laboratory at Madison, Wis., in testing 
Douglas fir and the various species of southern pine, has 
found very little difference in their strength values, and 
in speaking of southern pine in this connection, I refer 
to short leaf and loblolly as well as to long leaf, for 
Douglas fir as a whole should be compared with southern 
pine as a whole, and when Douglas fir is compared with 
long leaf pine it should be a particular type of Douglas 
fir. Many tests have been made on the different species 
of woods at Madison, but few tests directly comparable, 
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Discussion 


f. L. Cochran (Southern) advocated the driving of 
tunnels under tracks for pipes up to 48 in. under most 
conditions, finding this cheaper than the driving of piling 
to support the tracks. J. Gratto (S. P.) advocated the 
driving of piles to carry tracks in embankments less than 
14 ft. high and tunneling embankments over this height. 

J. J. Taylor (K. C. S.) reported failures in several in- 
stances where he had inserted pipe within timber boxes, 
as a result of which experience he advocated the removal 
of the box in its entirety. E. L. Sinclair (C. M. & St. P.) 
did not think that the inserting of pipes inside of old 
poxes should be discouraged because of occasional fail- 
ures, and P. N, Nelson (S. P.) pointed out that it had 
been his practice to remove the bottom of the box and 
lay the pipe on the old bed. F. A. Taylor (B. & O.) 
stated that where this had been done he had encountered 
no trouble and attributed failures which had been reported 
to poor foundations. 





so a year or two ago in New York we selected some 
samples of Douglas fir and long leaf pine, intended to 
cover as nearly as possible the entire range of each species 
as found in the New York market. The grades were 
No. 1 common Douglas fir and merchantable long leaf 
southern pine. Please note this particularly, for No. 1 
common fir and merchantable long leaf pine are not 
equivalent grades, and we would expect the low line 
pieces of the No. 1 common fir to fall below those of the 
merchantable long leaf. On the curve it is seen that the 
lower 25 per cent of the pieces of fir do so, but that three- 
fourths of the fir pieces line up with the pine pieces 
value for value, and so completely through the upper 
half of the range as to almost coincide. 

In southern pine grading, two points are of principal 
importance: (1) The type of wood, whether of long leaf 
on the one hand, or short leaf or loblolly on the other; 
and (2) the amount of sapwood permitted, as governed by 
the grade: Merchantable, square edge and sound, or No. 
1 common. 

Douglas fir is noticeable for its thin ring of sapwood, 
not more than 1% in. or 2 in. wide in a 4 or 5 ft. log. 
This means that it is comparatively easy to get Douglas 
fir timbers with a very small amount of sap face. Evi- 
dence is accumulating also that the sapwood of Douglas 
fir is more durable than sapwood usually is. Many 
stringers have remained in bridges year after year with 
the sap corners as sound as the heartwood. If the con- 
ditions under which this is so can be determined, and sap 
restrictions waived or limited, it will be a great advantage 
in obtaining large timbers. Sapwood is not a factor in 
strength, as it is as strong as heartwood, but is of impor- 
tance only as concerns decay, for when decay has taken 
place the strength of the wood is gone. 

It is largely the rate of growth of the trees which con- 
cerns us in selecting for you material equivalent to mer- 
chantable long leaf pine and our problem of segragation 
is greater than that of the South, where the stands are 
more or less uniformly of one type or the other. With 
us, on account of the range in elevation in our logging 
camps and the variations in orientation due to the growth 
on side hill stands, we do not find the same uniformity 


‘and so have to go to greater pains in segregation. 


If the rate of growth is slow enough at the center of 
a log, whether red or yellow, a timber may box the 
heart, that is, contain the pith, while if the rate of growth 
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is too rapid at the very center of the log, we may have 
to go a few inches away to cut.structural timber. The 
boxed heart timber has some advantages over the side 
cut one, and the side cut timber some advantages over 
the boxed heart. It depends on the log, which is the best 
to cut. 

In the large, old-growth timber, the rate of growth is 
coarse at the center and gradually becomes finer and 
finer toward the outside of the tree. The strength of the 
wood, on the other hand, increases from the center of 
the tree rather rapidly at first to a maximum at 12 to 
15 in. from the center, and then gradually begins to de- 
crease so that the strongest wood is usually found 10 fo 
15 in. from the center of the tree. Therefore, we do not 
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Comparative Strengths of Yellow Pine and Douglas Fir— 
Each Vertical Line Represents an Individual Test 


want to specify either red fir or yellow fir, because, on 
the one hand, the coarse grained red fir tends toward 
light weight and low strength, while, on the other hand, 
the very fine grained yellow fir does the same. What we 
do want is a normal or medium rate of growth, found in 
the merging of the two colors. 

The strength of wood is largely proportional to its dry 
weight or the amount of wood substancepresent, that is, 
the amount of wood substance as compared with the 
porosity of air spaces within the wood cells. In trying 
to find a visual means of determining strength, we have 
endeavored for some time to apply a density rule, meas- 
ured by the amount of summer wood or hard, dark- 
wood of the annual ring. This method refuses to work 
out practically, however, and, fortunately, it does not seem 
to be essential. We find, for instance, that 75 to 80 
per cent of the average run of No. 1 common Douglas 
fir is of medium or normal rate of growth and, again, 
that 75 to 80 per cent of the Douglas fir of medium rate 
of growth would pass a density rule, and if cut from the 
structural type of log or structural type material in a 
large log, none of the wood of medium rate of growth 
would fall so much below the density requirement of 
one-third summer wood as to make it necessary to use a 
lower stress in a timber of which this wood was a part, 
so that segregation of type of material under a rate of 
growth rule will go practically as far as necessary in pro- 
viding material of satisfactory uniformity. 

We are now trying to develop standard structural 
grades to bring out all these points. I believe that two 
grades are all that are required to furnish satisfactory 
structural material: A standard stringer grade and a 
second grade, the first to be equivalent to selected com- 
mon Douglas fir or merchantable long leaf southern pine, 
the other to take in the actual No. 1 common Douglas fir 
and No, 1 common long leaf or short leaf pine. 

In the standard stringer grade the first requirement 
would be medium rate of growth. Given material of the 
structural type in both Douglas fir and southern pine, 
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the size of defects is more important than an actual de- 
termination of density. Density will, of course, be given 
a premium, so that a piece otherwise meeting the re- 
quirements of a grade and also meeting the requirements 
of the density rule will be given an additional value of 
several hundred pounds per square inch. 

Next to type of material, knots are of the greatest 
importance, and the effect of knots must be considered 
differently on the top or bottom of a stringer than on the 
side, and differently again in a post or column than in a 
beam or stringer. On the top or bottom of a beam or 
stringer, the importance of a knot is in the number of 
surface fibres cut, for here the tension or compression 
is the greatest, and the size of the knot must be meas- 
ured by the portion of the width which it cuts from the 
face. The shape or size of a knot on the wide face of a 
stringer, on the other hand, is not of as much impor- 
tance as the depth and direction of the penetration of 
the knot into the beam or piece. The effect within a 
beam of a knot showing on its face is largely of the 
actual size of the knot and may, therefore, be measured 
on the wide face of a beam or stringer as the minimum 
diameter showing on the face. Then, again, the size of 
a knot toward the top and bottom of a beam, through 
the center portion, is of greater importance than along 
the center line or toward the end, and so, toward the 
center line of the wide face and toward the end, the size 
of the knot may be allowed to increase. In a post or 
column the stress is a combination of bending and direct 
compression and the effect of a knot can be best measured 
through the mean or average diameter. 

The amounts of shake and check are important in a 
structural grade, as governing to a considerable extent 
the resistance to shear and limits on these will be found 
in the structural grades. Angle of grain, or the direction 
of the fibres with relation to the axis of the tree, is of 
very great importance. In many trees the fibres will de- 
viate somewhat from the vertical, and twist or take a 
spiral position around the tree. 

Seasoning checks, when they come, follow the direc- 
tion of these fibres, and if the spiral is materially greater 
than a slope of 1 in 20, the beam or piece will be ma- 
terially reduced in strength, both in shear and bending, 
by the direction of the seasoning checks. A reasonable 
limit on the angle of the grain must, therefore, be placed. 

A limitation on the amount of sapwood must be placed 
for material to be used in exposed positions, such as 
bridges, docks, piers, etc., not from the strength stand- 
point, but from the standpoint of durability. For interior 
use there need be no limit placed on the amount of sap- 
wood or sap face if the material is to be kept perma- 
nently dry. 


Northwest Supplies One-third of Timber 
By Ernest DoLce 


Vice-President, West Coast Lumbermens’ Association 


Half of the 2,215,000,000,000 ft. of standing timber 
in the United States is in Washington, Oregon and Cali- 
fornia. The total production of all timber in the United 
States in 1922 was 31,000,000,000 ft., of which 9,000,000,- 
000 ft. was produced in Oregon and Washington. With 
the decline in production in other territories, it is evident 
that the railways and other timber-consuming industries 
must look to the Northwest for their requirements to 
an increasing extent in the future. The lumberman is 
required to take the tree as he finds it, The roads, on 
the other hand, must insist on timber of sufficient strength 
to meet their needs. Mr. Dolge urged mutual considera- 
tion of the problem meeting these requirements. He 
described the work now under way to promote standardi- 
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zation of sizes, grades and nomenclature. He also out- 
lined the progress that is being made in the control of 
forest fires in reforestation. 

Following the conclusion of this address, an active 
discussion resulted, during which numerous members 
raised questions regarding the difficulties which they had 
encountered in the use of Douglas fir and other western 
timbers. In response to an inquiry regarding a common 
impression that timber renders its best service under 
conditions similar to those in which it is grown, it was 
stated that investigations made by the United States 
Forest Products Laboratory, Madison, Wis., indicated 
that the durability of timber was not affected by varia- 


Vol. 19, No. 11 


tions in the altitude of the point of use. In view of the 
resistance of timber to penetration by creosote, the ques- 
tion was raised regarding similar resistance to paint, in 
reply to which it was pointed out that paint is a surface 
coating which does not require deep penetration and 
that the service of large numbers of freight cars of 
Douglas fir in all parts of the country indicated no diffi- 
culty in this respect. Another question which aroused 
considerable discussion was with regard to the reasons 
for the increased cost of longer timbers, in reply to which 
it was pointed out that when.timbers longer than those 
for which the mills are designed are required, operation 
of the mill is slowed down and the output reduced. 


Supervision of Bridge and Building Forces 
By Greorce W. REAR 


Engineer of Bridges, Southern Pacific, Pacific System, San Francisco, Cal. 


[The program of the convention included a paper pre- 
sented by George W. Rear on the organization required 
for the conduct and supervision of bridge and building 
forces. Mr, Rear’s paper is abstracted below. ] 

Bridge and building forces perform practically all work 
in connection with the maintenance and reconstruction of 
bridges, buildings and other roadway struttures and appli- 
ances and all other mechanical work that is not definitely 
allotted to some other department. They are responsible 
for the expenditure of about one-quarter of all mainte- 
nance of way expense or about two hundred millions per 
year. The supervision of this large expenditure, in the 
face of interference with operation, is a serious problem 
and affords plenty of opportunity for the exercise of 
ability on the part of the supervisors. 

Most rule books designate the supervisor’s duties as 
follows: 

“Supervisors of bridges and buildings report to a su- 
perior and under him are responsible for the inspection 
and safe maintenance of all structures, etc.” 

This rule contains the secret for the successful super- 
visor; it can be said without fear of contradiction that 
every supervisor who has been made responsible and who 
assumed the complete responsibility, has been successful, 
the failures being only those who were denied full re- 
sponsibility or who were not able to assume it. The 
supervisor has many duties and responsibilities and at 
the outset we may assume that he will be short of help 
and will have to exercise the greatest economy to per- 
form the work with the money that may be available. 

The supervisor should become so familiar with all the 
structures on his territory as to know all their peculiari- 
ties without reference to records. Bridges and culverts 
are seldom perfect, stations are inadequate and water and 
fuel supplies are heavily taxed, especially during the 
periods of heavy traffic. Bridges and culverts may not 
be able to take care of freshets and floods properly, drift 
may be troublesome or the traffic over them may be so 
heavy as to make almost continuous repairs necessary. 
All of these peculiarities should be well known to the 
supervisor so proper measures can be taken to protect 
them in case of necessity. 

The supervisor should be responsible for the regular 
inspection of structures and should inspect them in person 
at least once each year. Even on large and busy divi- 
sions nothing excuses him for a failure to see his struc- 
tures every year. The work of inspection requires ex- 
perience and sound judgment, especially for those struc- 
tures that are approaching the time for replacement, due 
either to physical condition or lack of capacity. 


¢ 


Lack of capacity may be either a lack of sufficient size 
or stability to withstand floods or of capacity to carry 
traffic with a reasonable margin of safety. The super- 
visor usually is not responsible for the design of struc- 
tures, but he is responsible for their maintenance in safe 
condition and to the standard of maintenance observed on 
his railroad. 

The supervisor is responsible for proper records of the 
structures under his charge even if such records are kept 
in other offices. He should have the most exact and com- 
plete information as to matters of foundation, location of 
pipe lines, flood damage, etc., as he is the first to be 
called on for such information when it is required. It is 
probable that this feature is quite generally neglected, 
owing to pressure of other work and lack of sufficient 
help, but it should not be, as it is a duty he owes to his 
successor and his railroad. 

The supervisor should keep records of the work that 
will be necessary for some months in advance and on a 
well-organized division it should never become necessary 
to make rush or emergency repairs, except, of course, as 
the result of a washout or accident. Such a program of 
work, and its authorization in ample time, enables the 
supervisor to plan his work and avoid moving gangs back 
and forth over the same territory. This is especially true 
where the gangs cover a large mileage, as is the case on 
western railroads. In spite of the best plans much time 
is lost by gangs in traveling from place to place, but ef- 
forts should be made to reduce it to a minimum. 


Organization 


The supervisor should have sufficient organization to 
take care of the work on his territory, but he can expect 
to be shorthanded and will find it necessary to get the 
utmost service out of each employee if he is to keep his 
head above water. 

Having neither men nor money enough to take care of 
his work is not as serious a matter as it appears, for it 
has a tendency to bring forth hidden resources and re- 
sults in greater economy. Of course, there is a limit be- 
yond which it is impossible to go without resorting to 
makeshift and slipshod methods that soon become visible 
to everyone. Sometimes these makeshift methcds are 
the result of improper supervision and discipline and thus 
become a balance by which the supervisor is weighed. 

Owing to variations in lengths of divisions and the 
work thereon, it is impossible to outline what forces the 
supervisor should employ, but whether they are large or 
small they should have only one boss and he should be 
the supervisor. 
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The successful supervisor becomes a very important 
part of the divisional organization and his resourcefulness 
and experience are a great satisfaction to his superiors if 
they can place entire confidence in him, especially in cases 
of emergency. The successful supervisor works in close 
contact with the other departments and one of the ear- 
marks of a good man is the willingness of all the other 
departments to rally to his assistance when required. 
Close co-operation with the supply department results in 
much good, as suitable supplies of material for his work 
may often be found in stock, thus avoiding the purchasing 
of new material. Supervisors should keep the supply 
department advised of future requirements as far as pos- 
sible, especially if out of the ordinary in character, as 
this may have the effect of getting better delivery when 
the material is required. 

What manner of man is this of whom so much is ex- 
pected? Much is expected and the results justify the 
expectation. No set rule can be set down for the culti- 
vation of men for the position of supervisor, as successful 
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men have sprung from a great variety of conditions, but 
if we were to consider the qualifications necessary they 
might be put as follows: 


First is character: The supervisor should be an upright, 
clean-living citizen of his community, respected by his neigh- 
bors and associates. 

Second: He should be a good business man, as it will be 
necessary for him to handle many business affairs for his 
employer. 

Third: He should be born with the constructive instinct, 
as he will be responsible for work performed under all the 
mechanical trades and it is hardly possible to become familiar 
with all of them. 

Fourth: He should be even tempered, fair-minded with- 
out prejudices as to religion, race or politics, so that he can 
treat his subordinates properly and thus earn their loyalty 
and respect. 

Fifth: He should have a good education, especially in 
these days of complicated reports, etc. The successful su- 
pervisor is never fully educated, but the better education he 
can bring to the job the easier it will be for him to continue 
the process of education, which will only be completed at his 
retirement. 

[The paper was accepted without discussion. ] 


The Construction and Maintenance of Water Facilities 
at Stock Yards 


[Following is an abstract of a committee report on 
water service in stock yards. ] 

The provision of an adequate supply of water at stock 
yards and the maintenance of this supply under all con- 
ditions is as essential to the operation of railroads as the 
furnishing of cars for transporting live stock. 


Source of Supply 


The water is usually taken from existing mains sup- 
plying other facilities. At the smaller yards a driven or 
dug well will furnish an adequate supply. . Where water 
is close to the surface a 14%4-in. pipe with a drive point 
and a 3-in. by 10-in. cylinder with a hand pump will an- 
swer. Where these cannot be used a 2-in.'or 3-in. tubular 
well is used with a windmill or other power for pumping, 
In some localities the water head is so low that a very 
deep tubular well is required which cannot be used with 
a hand pump. A windmill is therefore provided and also 
a cistern and the water pumped first into the cistern and 
then pumped from the cistern with a hand pump. These 
cisterns vary in size from 6 ft. by 8 ft. to 10 ft. by 12 ft. 
In clay soil they are constructed by coating the walls of 
the excavation with cement and arching over the top 
with brick. In lighter soils a brick wall is plastered with 
cement, or the walls are built entirely of concrete. In 
all cases the top of the cistern must be sufficiently below 
the surface of the ground to prevent freezing. 

At the smaller yards with from two to four pens a hand 
pump is generally used with a 3-in. or 4-in. by 10-in. 
cylinder. It should be of heavy construction because the 
users do not generally exercise much care in handling it. 
At larger yards windmills and supply tanks are used. 
Windmills usually have 10 or 12 ft. wheels, the latter 
preferred, mounted on wood or steel towers varying from 
30 to 50 ft. in height. Wood wheels with direct stroke 
are preferable to steel wheels with gearing, as they are 
easier to maintain. Where windmills are used for pump- 
ing into storage tanks and conditions are such that tanks 
can be used in the winter time, hand pump tops are 
omitted, using instead only the cylinder with a stuffing 
box, but in climates where storage tanks must be drained 
in the winter a hand pump top should be installed with 
the windmill and the pipes to the tank cut off so that 
water can be supplied to at least one pen during the 


winter. Because the need of water at stock yards is 
intermittent the use of gas or oil engines for pumping is 
not practicable except at large feeding-in-transit yards, 
and at these water can usually be secured from city 
mains or railway pumping plants. 


Storage Tanks 


Storage tanks vary in size from 1,000 gal. capacity up, 
according to the needs of the yards. At the smaller 
yards, where it is not necessary to protect the water sup- 
ply from freezing, galvanized iron tanks of 1,000 to 2,000 
gal. capacity are preferable, because they can be drained 
in the fall. Wooden tanks are difficult to maintain under 
such conditions as they dry out while empty during the 
winter and it is necessary to tighten the hoops and often 
to put in extra staves in the spring. The smaller wood 
and galvanized iron tanks are mounted on frame sup- 
ports and consist of 8-in. by 8-in. posts, caps and sills and 
pile head foundations, or concrete pillars with 2-in. by 
8-in. braces on posts and are elevated from 12 to 20 ft. 
above the ground with piping unprotected. As they are 
not used in the winter time frost boxes are not necessary. 

At stock yards where supply tanks are used during the 
winter they are of larger capacity, ranging from 8 ft. by 
10 ft. to 12 ft. by 12 ft., with standard frost boxes with 
three dead air spaces and roof. Where sufficient water is 
used this type of tank can be employed during the win- 
ter. In some localities storage tanks are constructed with 
a housing that completely covers the tank. These tanks 
are carried on concrete foundations and wood supports 
with pits under the tank to below the frost line to permit 
the natural warmth from the earth to help prevent freez- 
ing. This housing is built of six layers of matched lum- 
ber and tarred felt with three air spaces. There is some 
question whether this construction is frost proof in 
northern climates. In general, except at the larger yards 
where considerable water is used, it is impracticable to 
maintain supply tanks at stock yards in cold climates dur- 
ing the winter, because little water is used and this can 
easily be supplied with a hand pump where other supply 
is not available. 

Pipe lines should be of a size consistent with the need 
of the yard, ranging from 1 in. for small yards to 6 in. for 
large feeding yards. However, 1% to 2 in. mains will 
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be sufficient for the average yard, with branch lines to 
hydrants of corresponding size. Wherever practicable, 
water mains should be located outside of the yards. 


Hydrants 


One of the most difficult problems in furnishing water 
to stock yards is the maintenance of the valves or hy- 
drants through which the water from the pipe lines is 
delivered to the watering troughs. Valves above ground 
are not satisfactory because it is necessary to protect them 
from freezing. Pit hydrants are almost universally used. 
The type most generally employed is the common tee- 
handle hydrant cock with a key or stem on a handle of 
sufficient length to reach above the pit, with a loose joint 
at the top of the riser pipe so that the outlet pipe can be 
swung to two or more troughs. In many places a hose 
connection is applied to the elbow at the top of the riser 
pipe and a short piece of hose is used for delivering water 
to the troughs. Hydrants at stock yards vary in size 
from 3% in. to 1% in. However, the 1-in. size will deliver 
enough water for ordinary use. Where the arrangement 
of pens will permit, one hydrant will generally serve two 
pens, although at yards where stock shipments are heavy 
it is more satisfactory to have one hydrant for each pen. 
Wherever possible hydrants should be located outside of 
yards to secure proper drainage. A hydrant should also 
be located at or near the loading chutes with hose con- 
nection for use in wetting down cars for loading hogs and 
showering them while waiting for trains. 

Hydrant pits are constructed of wood, brick or con- 
crete and range in size from 2% ft. to 4 ft. square or 
round and of a depth to suit local conditions. In general, 
a pit 3 ft. in diameter or square gives sufficient room for 
all work. Those constructed of wood are easily built and 
of comparatively low first cost, but they do not last long, 
as the lumber decays in a few years and must be re- 
newed. The concrete hydrant pit with reinforced top is 
permanent, but is rather expensive in first cost. 

A hydrant pit of brick has been used considerably. It 
is comparatively low in cost and equals concrete pit in 
life. It is 3 ft. in diameter and 5 ft. deep with a rein- 
forced concrete slab cover with an 18-in. square hole in 
the center for the riser pipe and stem. The edges of this 
manhole are constructed so that a 2-in. plank cover can 
be used flush with the top. Hydrant pits should be con- 
structed with a false bottom at least 2 ft. below the top 
and the space above filled with packing to prevent freez- 
ing during the winter. 

Watering Troughs 


While watering troughs are constructed of galvanized 
iron, wood and concrete, and are of various lengths and 
sizes, wood is most commonly used. For stock these are 
made 16 ft. long with flaring sides 10 in, deep, being 10 
in. wide inside at the bottom and 12 in. wide at the top 
with one 3-in. bolt at each end and two struts at the 
center. While these troughs are of low first cost they are 
not always satisfactory, because when not used they dry 
out and leak. Watering troughs for hogs are constructed 
of 2-in. by 10-in. by 16-ft. and 2-in. by 12-in. by 16-ft. 
planks spiked together V-shaped with ends and three 
struts between. These troughs are favored in many 
places, as freezing does not damage them to any great 
extent and unless decayed, cracks can easily be repaired 
with a little thick paint and battens. Metal troughs are 
from 12 ft. to 16 ft. long and 20 in. wide at the top with 
half circle bottom. 

Concrete watering troughs are used with success by¢ 
many railroads, even in the colder climates. They are 
made of reinforced concrete at a central plant at a cost of 
from $5.50 to $15 each. The same type is generally used 
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for both cattle and hogs. Those for cattle are set on con- 
crete blocks and those for hogs directly on the ground. 
They are not fastened, for when they are once placed they 
are heavy enough to stay, as they weigh from 600 to 900 
Ib. each. The walls and bottoms of these concrete troughs 
are from 2 in. to 3 in. thick and are reinforced with 
%-in. rods or No. 4A wire mesh. They are provided with 
cast holes for drainage and in some cases with overflow 
pipes to the hydrant pit. They are built both open and 
with partitions. The latter, although heavier and more 
expensive to make and put in place, are stronger. 


Showers 


Showers should be located at all stock yard chutes for 
wetting down cars for hogs before loading. They are 
also provided by many railroads at roadside tanks or 
water penstocks. For use at stock chutes a 1-in. hydrant 
with hose connection is suitable. Showers for wetting 
down hogs in transit are usually located at or near water 
stations, are constructed of 2-in. or 3-in. pipe and are 
provided for both double and single-deck cars. A gate 
valve is used in the main to control the flow of water. 
For single-deck showers the riser pipe extends about 6 
ft. above the rail, where a spray nozzle is attached with 
elbow and tee with a loose joint and a handle on the side 
opposite the nozzle. A rope is attached to the end of the 
handle for convenience in pulling up the nozzle. The noz- 
zle is constructed by flattening out the end of the pipe to 
leave a 3g-in. opening. Stock in cars can be wet down 
thoroughly with this type of shower while moving by. 

‘|The report was signed by Herman Heiszenbuttel (C. 
& N. W.), chairman; A. M. Swensen (M. St. P. & S. S. 
M.), vice-chairman; F. M. Case (C. & N. W.), E. A. 
Demars (O. S. L.), H. H. Frazer (S. P.), C. J. Me- 
Carthy (C. M. & St. P.), and G. T. Ray (St. J. & G. I.).] 


Closing Business 


The report of the secretary-treasurer showed an ex- 
cess of receipts over expenditures for the year of $187 
and a net gain in members of 20, the total membership 
of the association now being approximately 900. 

The following officers were elected for the ensuing 
year: President, J. S. Robinson, division engineer, C. & 
N. W., Chicago; first vice-president, J. P. Wood, super- 
visor of bridges and buildings, P. M., Saginaw, Mich.; 
second vice-president, C. W. Wright, master carpenter, 
Long Island Railroad, Jamaica, N. Y.; third vice-presi- 
dent, E. T. Howson, editor, Railway Engineering and 
Maintenance, Chicago; fourth vice-president, F. C. 
Baluss, bridge engineer, D. M. & N., Duluth, Minn.; 
secretary-treasurer, C, A. Lichty, purchasing department, 
C. & N. W., Chicago, and assistant secretary ; F. E. Weise, 
chief clerk to chief engineer, C. M. & St. P., Chicago. 
Directors: J. S. Huntoon, assistant bridge engineer, 
M. C., Detroit, Mich.; A. I. Gauthier, supervisor of 
bridges and buildings, B. & M., Concord, N. H., and E. L. 
Sinclair, assistant engineer, C. M. & St. P., Marion, Iowa. 
Kansas City, Mo., was selected as the place for the next 
meeting. 

The Committee on Subjects suggested the following 
topics for consideration next year: 

Smokejacks for roundhouses and other railway buildings. 

The fire hazard of treated timbers. 

The maintenance of watér stations. 

Handling concrete in winter. 

Relative merits of different kinds of roofing materials for 
different kinds of buildings. 

Reduction of accidents to bridge and building employees. 

Inspection of painting. 

Economical methods of handling minor bridge and build- 
ing maintenance work. 
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This department is an open forum for the discussion of practical problems of engineering and mainte- 
nance of way. Readers are invited to send in any.questions which arise in their work in the maintenance of 
Railway Engineering and Maintenance also invites the co-opera- 
tion of its readers in answering any of the questions listed below. 


Questions to Be Answered in the January Issue: 
(1) Is it advisable to have bent track spikes straightened by the section forces instead of sending them to 


In developing ground water supplies, should the test holes be made the same size as the proposed wells, 
and if not, how is the flow obtainable from the proposed wells to be estimated from that obtained from the test 


What are the advantages, if any, of using pipe coils in preference to cast radiator units for heating 


Are portable power saws of practical value to bridge and building gangs? 
Should the joint bolts in track be loosened temporarily upon the approach of extreme cold weather 


Is there any remedy for trouble from fish m water supply reservoirs aside from screen-covered 
Can the water be treated to kill them without rendering it unfit for boiler use? 

Is the use of portable telephones by bridge gangs to be recommended? 

What are the relative merits of factory ribbed, wire and the several thicknesses and classes of plain 








Riding Trains to Inspect Track 


Is it advisable to have section foremen ride over their 
sections on locomotives or trains to determine the rid- 
ing qualities of track? 

First Answer 


It has been my practice to ride over my section either 
on the locomotives or the trains once a week to deter- 
mine the riding conditions of my section and I have 
found this a very good practice. It would be a very 
good thing if roadmasters and track supervisors would 
allow the section foremen to ride the local trains over 
their sections about two times a month at least, divid- 
ing their time so all the foremen do not do so at the 
same time. It is often found by doing this that places 
are found out of line with uneven track and low places, 
etc., which have been overlooked. 

THor Monrap, 
Foreman, Northern Pacific, Ollie, Mont. 


Second Answer 


It is advisable for section foremen to ride over their 
sections on trains in order to note bad spots that cause 
uneven riding. Usually the foremen know the bad spots 
but when labor or materials are scarce some of these 
spots are not repaired, causing rough riding in trains. 
It is also advisable for the supervisor to make the trip, 


459 


then have several foremen cover the same road and re- 
port their findings to the supervisor. In this manner 
an impartial report is obtained and the best course pur- 
sued to have the bad spots corrected. 

A. BOLoGNEsE, 
Philadelphia & Reading, Royersford, Pa. 


Third Answer 


If section foremen were permitted to ride the tail end 
of a caboose hop, or other fast train twice a month, it 
would certainly give them an opportunity to find out 
places that required first attention. 


Foreman, 


W. R. Mayne, 


Foreman, Canadian Pacific Railway, Thompson Siding, B. C. 
Fourth Answer 


My experience is that it is advisable for the foreman 
to ride over his section at least once a week, and other 
sections if convenient. He should go one way on the 
locomotive and back on the rear end of the train, noting 
carefully the rough track, also the different effects it has 
on the train. He should note closely what conditions 
exist in the track or roadbed that cause the rough riding, 
and repair them while they are fresh on the mind. I 
find in over 15 years of experience that to apply this 
method is the best way to get good track maintenance. 

All roads should provide card passes to their foremen 
with the request to use them freely on Sundays to fam- 





















460 RAILWAY ENGINEERING AND MAINTENANCE 


iliarize themselves with the riding condition of the road. 
He should note carefully his section along with other 
sections. Sometimes a man can see things away from 
home that can be applied with much success on his 
home section. This will build up a better grade of men 
and will be a great inducement to the young foreman to 
push himself forward. 
J. M. Kine, 


Foreman, Texas Interurban, Forney, Texas. 
Fifth Answer 


When possible, I think it is a very good practice to 
have the foreman ride over his section at regular inter- 
vals. It not only permits them to learn the riding 
qualities of their track but enables him to see the effect 
of repairs and general surfacing. Seeing the results of 
their work will have the effect of urging him on to do 
better work. Often the roadmaster notifies a foreman 
ahout a piece of track being out of level or line although 
the foreman cannot see how it should cause trouble. 
But after making trips regularly over the section he 
learns the results of slight irregularities in the track, 
and if he is the proper kind of a foreman will exert 
greater efforts to repair the trouble quickly. He also 
comes to have more confidence in the roadmaster. 

I also believe in having foremen go over adjacent 
sections so as to see the progress being made by his 
neighbor, and I believe this broadens his views and often- 
times he is able to grasp helpful ideas, especially with 
reference to general instructions with regard to doing 
work in standard ways. 

R. J. O'Connor, 

Roadmaster, Chicago, Milwaukee & St. Paul, Savanna, III. 

Sixth Answer 


It is advisable to have foremen, especially the young 
men who have just been made foremen, to ride over 
their sections occasionally on locomotives or trains. A 
new foreman may not know just what action, or how 
much action, rail out of line, out of surface, or out of 
gage, will have upon the train, and just what the effect 
is upon a passenger. 

It is well not only to have them ride on the engine and 
the rear car at times, but also to have them ride some 
car in the middle of the train. If they find there is a 
very bad place which is easily felt on the train they can 
repair it and then ride the train again to see if their work 
has remedied this condition. 

T. J. IRvING, 
Division Engineer, Chicago & North Western, Winona, Minn. 


Storm Windows for Railway Buildings 


To what extent it is practical to equip railway build- 
ings with weather strips or storm windows? 


First Answer 


The Northern Pacific, for the greater portion of its 
mileage, runs through a cold country. The expense of 
heating its buildings is a large item. For some years we 
have made it a practice to equip our buildings with storm 
windows. This practice has been followed on depots, 
both first and second class, on roundhouses, division 
headquarters and on various minor structures such as 
yard offices, etc. We have also generally equipped our 
section houses with storm windows although, the com- 
pany does not furnish fuel for heating these houses. 
This has been done on the basis of giving our employees 
proper housing facilities at outlying points in order ta 
attract a better class of men. 

We have not equipped our buildings with weather 
strips except in the case of three or four first-class 
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depots recently constructed. In those cases we installed 
weather strips and eliminated the use of storm windows 
in order to maintain the architectural features of the 
building. It is felt that storm windows are not entirely 
satisfactory for office buildings where a number of per- 
sons are congregated all day. There does not seem to 
be any reason why it is not practical to equip the 
ordinary railway building with storm windows and it 
is considered that the saving in coal and saving in at- 
tendance in keeping up fires, well repays the cost of 
installation. 
BERNARD BiuM, 


Engineer of Maintenance of Way, Northern Pacific, Lines 
East, St. Paul, Minn. 


Second Answer 


On the better class of depot buildings weather strips 
on doors or windows should not be required, as such 
requirements should be taken care of in the original con- 
struction. On smaller station buildings where the 
climate is cold, we find it practical to provide storm 
windows around the office portion of the building only. 
I do not think weather strips should be provided on 
station doors. On all section and living houses it is de- 
sirable to place weather strips on the doors and to provide 
storm windows on all the living rooms, but not the bed- 
rooms. 

D. RouNSEVILLE, 
Assistant Chief Engineer, Chicago & North Western, Chi- 
cago. 


Third Answer 


In the northern states and Canada storm windows 
should be considered a necessity for all buildings used 
for dwelling or office purposes. In this locality they 
are usually supplied for depots, office buildings and sec- 
tion houses. They are also used extensively on engine 
houses, pump houses and water tank housing. There is 
no doubt but that the fuel saving repays the cost in all 
cases; and that greater comfort and convenience is 
obtained. 

While not so generally used it appears that equal sav- 
ing can be obtained by use of weather strips. In districts 
where extreme weather conditions prevail, the weather 
strips should be used with storm windows and doors. 
Where milder weather is experienced weather strips may 
be used instead of storm windows. Probably the best 
policy is to provide storm windows and doors only, 
where moderately cold weather is experienced, and where 
extreme conditions are met to provide storm windows 
and doors with weather strips. 

P. C. Perry, 


Division Engineer, Canadian National, Regina, Sask. 


Special Days for Scrap 


ls it advisable to set certain days of the week or 
month for section gangs to pick up scrap and debris? 


First Answer 


It is advisable to have scrap gathered and other debris 
cleaned from tracks on specified dates because this is 
the only method of insuring that it will be done fre- 
quently. A further reason for specified dates is that 
it will help to maintain a uniform appearance. Every 
section foreman but one might gather scrap but the re- 
maining one by leaving the scrap scattered over his sec- 
tion will spoil the appearance of the entire territory and 
may give to the traveling public the impression that 
none was gathered. 

The frequency of clean-up days should vary with the 
importance of the track. On branch lines once per 
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month is sufficient. On main lines it should be done at 
least twice a month and in yards and about terminals 
at least once per week. Draw heads, pig iron and large 
scrap should be removed from the tracks or center 
ditches immediately and the trackwalker should be held 
responsible for reporting promptly the locations of the 
same to the section foreman. CHARLES J. LEPPERD, 
Supervisor, Philadelphia & Reading, Pottstown, Pa. 
Second Answer 


It would be a very good practice to have a certain 
day of the week for picking up scrap and for cleaning 
up. I have, for some time, used my crew one half a day 
each week for picking up scrap iron, for general clean- 
ing up around station grounds, including the removing 
of cinders from tracks, burning and removing weeds, 
and also in making small repairs to switches, crossing 
signs, etc. I generally take Saturday afternoons for the 
work and have found this to be good practice because 
then I’ll have my section cleaned up for the next week 
besides having the section look nice for the Sunday 
travelers on trains. THor Monrap, 

Section Foreman, Northern Pacific, Ollie, Mont. 


Third Answer 


Every foreman who is up to date will adopt a schedule 
to work by. Foremen who work to a haphazard plan, 
who do not lay out their work ahead of time, do not get 
the desired results from their men. Every hour has to 
count on the job and the foreman who begins to plan 
his work for the day after he has begun work will lose 
the interest of the men and will not get results. 

G. E. STEWART, 
Assistant Engineer, Southern Pacific, Stockton, Cal. 


Fourth Answer 


Usually it is advisable to set a certain day of the week 
to pick up scrap and debris. This should be done when 
the traffic is least heavy since when there are only a few 
trains passing, more of the section can be covered. 
Monday is usually a good day to do this on the Phila- 
delphia & Reading, as a majority of the industrial works 
are only operated 5 or 5% days a week, so that on Mon- 
days there are not as many trains as on other days. If 
trackwalkers, when covering the section, and when time 
will permit, will gather scrap, etc., and place it in small 
piles, there will be considerable time saved for the gangs 
on the set days for gathering scrap. 

A. BOLoGNESE, 
Foreman, Philadelphia & Reading, Royersford, Pa. 


Fifth Answer 


Section foremen should require their gangs to pick up 
scrap at the end of each day’s labor and take it to the 
bin at the toolhouse. An old pail carried on the car serves 
a dual purpose, being a receptacle for small scrap, and 
also a reminder that it is there for that reason. If this 
system is adhered to, it will be unnecessary to detail one 
or more days per month to pick up scrap. 

W. R. Mayne, 
Foreman, Canadian Pacific, Thompson Siding, B. C. 


Sixth Answer 


It is my practice to have the section gang pick up 
scrap each day as they go along and bring it in and 
leave it at the tool house. Setting certain days of the 
week or month for the picking up of the scrap means 
that there will be some scrap lost, as a great many times 
after the day’s work there are scrap bolts, nuts and 
spikes which if not picked up on that particular day are 
apt to become covered up—not only on the main line but 
particularly so in the yards. 
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We have set a certain day in the fall, after the right 
of way is burned and before snow comes, when sec- 
tion crews make a general clean-up of the entire right 
of way. In this way they find sctap which has been 
thrown out into the grass and which they could not 
otherwise find. In the spring we do the same thing 
again, after the snow is gone and before the grass starts 
to grow. T. J. Irvine, 
Division Engineer, Chicago & North Western, Winona, Minn. 

Seventh Answer 


On the usual section and in terminals, I do not think 
it advisable to set aside any particular time for picking 
up scrap or debris. Scrap made during the day should 
be collected daily and taken to the tool house. It has 
been my experience that section crews and gangs are al- 
ways capable of takirig the necessary material out with 
them each day to make the necessary repairs and they 
should experience no trouble in taking the scrap recov- 
ered to the tool house where it can be properly sorted 
and easily loaded when scrap cars go over the line. 

Old ties or timbers as well as fence posts, where fence 
repairing is being done, should be piled each day and 
burned the following day when the fire can be watched 
—unless close to some terminal where these timbers can 
be loaded and used for engine wood at a small. cost. 

In large terminals and especially switching yards, care 
should be used to see that all scrap, etc., is cleaned up 
each day. This will not only give the yard a better ap- 
pearance but also eliminate chances of personal injuries 
or result in slowing up the work of switching in making 
up trains. R. J. O'Connor, 

Roadmaster, Chicago, Milwaukee & St. Paul, Savanna, III. 


Blasting Drilled Wells for Water 


Can explosives be used effectively in a drilled well to 
increase the flow? Under what conditions and how 
Should they be used? 


First Answer 


The use of explosives to increase the flow from a 
drilled well should not be recommended except as a last 
resort, as where the drilled hole would otherwise be a 
failure. In many oil wells an increase in yield has been 
obtained by torpedoing with nitroglycerin. This method 
has no doubt led to the idea that the yield from a deep 
well can be increased by a similar method. It must be 
remembered that a deep well is expected to be far more 
permanent than an oil well and too expensive a struc- 
ture to run a risk of ruining it. Torpedoing a well 
usually not only makes it impossible to sink it deeper 
but also to repair it at any time. I know of several 
wells in which explosives have been used to increase the 
flow, but of no wells in which the flow therefrom has been 
sufficiently increased to justify such a violent method. 

At Vinton, Iowa, in 1910 two adjacent deep wells 
needed repair of the same nature and extent. In at- 
tempting to pull up a corroded casing in one of the 
wells several shots of high explosives were fired and the 
drill hole was so damaged that the total cost of the re- 
pairs exceeded $7,400, whereas the repairs on the other 
well, made by an experienced well company, cost but 
$1,600. 

The first step in remedying decreased yield is to dis- 
cover whether the trouble is not in the well itself. Even 
when properly constructed, the mechanism of a deep 
well cannot be expected to last indefinitely. The cas- 
ing in time will rust out, the packing will deteriorate 
with age, screens will become incrusted and the flow of 
the water stopped. The art of finishing drilled wells, 
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remedying incrustation and developing the flow should 

be more carefully studied by those desiring to increase 

the flow from drilled wells. If this is done, I believe 

there will be less explosives used in drilled wells in an 

attempt to increase the flow. F. D. YEATON, 

Assistant Engineer, Chicago, Milwaukee & St. Paul, Chicago. 
Second Answer 


Explosives can be used effectively to increase the flow 
of water providing there is a water-bearing stratum of 
rock or gravel in the vicinity. The explosives should be 
fired at the point where the water was encountered in 
the drilling of the well. If the well contains a casing, 
the water should be pumped out to a point well below 
the casing before firing the shot. If it is impossible to 
pump out the water, the casing should be pulled out. 

The amount of charge will depend on the depth of 
the well, its distance from surrounding buildings and the 
nature of the rock, and will probably vary from 100 
to 300 Ib. for a well 100-ft deep. An explosive known 
as du Pont Solidified Nitroglycerin gives the best result, 
but if this is not obtainable, sixty per cent straight dyna- 
mite will work satisfactorily, providing the column of 
water is not over 200-ft high. ArtTHuUR La Morte, 
Manager, Technical Section, E. I. duPont deNemours & Co., 

Wilmington, Del. 

[In responding to the editor’s request upon his spe- 
cialized experience in providing an answer to this ques- 
tion, Mr. La Motte has also submitted a bulletin en- 
titled “Blasting Drilled Wells to Decrease Flow of 
Water,” to which readers are referred for further and 
more detailed information on the subject. This booklet 
is an outline of the methods that have been found prac- 
tical in many instances and is to be had by writing the 
duPont Company. | 


Filters for Water Supplies 


What is the difference between gravity and pressure 
filters and what considerations determine which should be 
selected? 


The difference between gravity and pressure filters is 
that a gravity filter is usually open at the top, while a 
pressure filter is a closed vessel. Pressure filters, how- 
ever, will operate as gravity filters if the water flows to 
the filter under a gravity head. Gravity filters are, as 
stated, almost invariably open at the top, and they may 
be made circular or rectangular in form. The rectangular 
type are usually built of masonry or reinforced con- 
crete. Where circular gravity filters are used they are 
usually made of wood, but sometimes of steel or con- 
crete. Pressure filters are usually made of steel for 
working pressures varying from 50 lb. up to 150 Ib. 

Local conditions usually determine whether a pressure 
or gravity filter is best adapted. With gravity filters it 
is usually necessary to pump twice, first from the source 
of supply to the filter, and again from the receptacle into 
which the filter discharges. With pressure filters only 
one pumping is necessary, and this is often a determining 
factor. 

As a general proposition pressure filters are used 
where the water to be filtered is not excessively turbid, 
where conditions are favorable and where only one pump- 
ing can be allowed. Gravity filters are used where the 
water to be filtered is excessively turbid, a settling basin 
being used ahead of the filter to remove a large propor- 
tion of the suspended matter. 

The rate of filtration through both pressure and gravity 
filters is the same. As a general proposition pressure 
filters are preferred where the water to be filtered is not 
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very turbid and where double pumping is an objection. 
Gravity filters are used almost exclusively for municipal 
work where high bacterial removal and economy in cost 
for operating are most essential. 
GerorGE F. HopkINson, 
Manager Filter Department, American Water Softener Com- 
pany, Philadelphia, Pa. 


Hair Cracks in Concrete 


What is the cause of hair cracks im concrete? How 
can they be prevented? Are they a cause for anxiety? 


First Answer 


Hair cracks in concrete surfaces are usually caused 
by too rapid drying out of concrete surfaces. A few 
months ago the writer saw a sidewalk in St. Augustine, 
Fla., that had been laid on a hot day in 1922. All the 
panels except one had been covered with tar paper im- 
mediately after finishing to protect them from the hot 
rays of the sun, and were free from hair cracks. In 
one panel, however, there had been a delay of less than 
an hour in covering it with tar paper and its surface 
contained many hair cracks. This is of course an ex- 
treme case, due to the hot climate, but it illustrates the 
point. 

Contributing causes of hair cracks are the use of too 
much mixing water, too fine sand, excessive use of the 
steel trowel in finishing the surface and sprinkling dry 
cement or a mixture of dry cement and sand on the 
surface to facilitate the work of finishing. Concrete and 
mortar mixtures containing too much water shrink in 
hardening much more than mixtures containing the 
proper amount of water, and hair cracks are more apt 
to form in them. Using a steel trowel to finish a con- 
crete or mortar surface tends to bring the fine particles 
of cement to the surface and to break the bond that has 
already started to form. Dry cement sprinkled on the 
surface to facilitate finishing does not hydrate nor bond 
well and may cause the surface to dry out too rapidly. 

Hair cracks can be prevented by good workmanship 
in placing and finishing concrete and stucco. Only 
enough mixing water should be used to attain a plastic 
consistency, the use of fine sand should be avoided, 
the amount of steel troweling minimized, sprinkling of 
dry cement or cement and sand on the surface in finish- 
ing prohibited and the concrete protected from drying 
out too rapidly. It does not cost much to cover the 
forms or exposed surfaces with canvas or tar paper and 
to wet them down frequently. 

Floors, pavements and sidewalks can be flooded with 
water the day after they are laid, when they have hard- 
ened enough to prevent injury thereby, or they can be 
covered with a layer of damp sand at small expense. 
Keeping the concrete wet the first ten days will add over 
65 per cent to its compressive strength and resistance 
to abrasion. 

Hair cracks, unless very extensive and very deep, do 
not injure the concrete and need not cause anxiety, 
although they do detract from its appearance and are 
therefore objectionable on exposed surfaces. 

D. A. ToMLINson, 


Manager Railways Bureau, Portland Cement Association, 
Chicago. 


Second Answer 


Hair cracks in concrete are caused by (1) surface 
expansion and contraction due to changes in temperature, 
and (2) surface contraction caused by shrinkage of the 
concrete when setting. 

There may be some other causes as I have seen cases 
where concrete of an extremely dry and extremely wet 








——=s4 — -—| 


as © —“— 7 Of = 








November, 1923 


consistency have cracked and also many cases where the 
same classes of concrete are in perfect condition, but 
what this cause is or how it may be controlled is not 
apparent. 

Cracks of the first class cannot be entirely prevented 
but can be reduced and confined to surface cracks by the 
use of a grid of reinforcement placed far enough away 
from the surface to prevent its corrosion. Cracks of the 
second class can be minimized by use of concrete of 
the proper consistency, eliminating the excess mixing 
water. 


My experience has been that these cracks are not a_ 


cause for anxiety excepting on exposed surfaces, which 
retain moisture and are subject to alternate freezing and 
thawing.‘ For instance, I have seen cases where the 
top of the parapet wall on concrete slabs, and in some 
cases the face of the slabs has deteriorated badly while 
the bottom side of the slabs and the part protected by 
the ballast is in perfect condition. The deterioration does 
not extend far from the surface, usually a maximum 
of two or three inches. The concrete in these cases is 
about 15 years old, and the number of cases of this 
deterioration, as compared with the amount of concrete 
in service, is very small indeed. 
G. A. HAGGANDER, 
Bridge Engineer, Chicago, Burlington & Quincy, Chicago. 


Splicing Foundation Piles 


Is it good practice to splice foundation piles? 
should the splices be made? 


First Answer 


How 


It is not desirable to splice foundation piles unless 
the conditions make it necessary to do so. However, 
we have a good many foundations supported on spliced 
piles which have not settled and have proven satis- 
factory. 

The most satisfactory splice I know of is made by 
using 10-in. or 12-in. wrought iron pipe, 30 inches long 
with a 34-in. piece of round iron, driven through the 
pile above the splice and bent down about six inches 
over the iron pipe in order to keep the splice from 
creeping up. In driving spliced piles, it is desirable to 
vary the length of piles so that the splices will not occur 
at the same elevation. A. DANIELS, 
District Engineer, Chicago, Milwaukee & St. Paul, Minneap- 

olis, Minn. 
Second Answer 


In general I do not consider it good practice to splice 
foundation piles. If the foundation piles are to be used 
under an abutment, or any other part of the substructure 
where there is or may be lateral pressure, the spliced 
piles do not give the resistance to lateral pressure that 
full length piles should. Again, in the case of piers 
where the lateral pressure may be very light or negligible, 


it is not good practice to splice piles, on account of intro- . 


ducing a joint in the structure supporting a pier, which 
weakens the supporting piles. 

If, however, long enough piles cannot be obtained for 
full length driving or if for any reason full length piles 
cannot be set up under the hammer, so it is necessary 
to use spliced piles, the piles should preferably be half- 
lapped, spliced with a lap of perhaps three feet, with the 
two parts cut square ended and the ends of both piles 
butting tight onto the other pile, giving a firm bearing 
the full size of the smaller pile. The lap should be firmly 
bolted, and both ends of the lap should be banded. In 
driving the upper pile down on top of the lower one, it 
will generally be necessary to use lighter blows in order 
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to avoid damaging the pile at the splice or perhaps forcing 
it entirely off the lower pile. 

Another way of splicing piles, while not as satisfac- 
tory, is to drive the lower pile down as far as possible, 
band the top and bore the butt for a dowel pin. The 
small end of the upper pile is also banded and bored for 
the dowel pin, which is then driven in with a tight fit, 
leaving from 18 to 24 in. projecting out of the pile. This 
pile is then set on the lower pile with the dowel pin in- 
serted in the hole already bored in the lower pile. By 
careful driving, piles spliced in this way can generally 
be driven down to a good resistance. I have spliced piles 
in this way for pile trestle bridges and have never had 
trouble with them on account of the splices. However, 
for any important foundation work, I should much pre- 
fer full length piles in order to afford a firm, rigid sup- 
port for the abutments or piers to be placed upon them. 

R. H. Rem, 


Supervisor of Bridges, New York Central, Cleveland, Ohio. 


Home Made Skid Makes 
Motor Car Handling Easier 


HE PRODUCT of a signal man’s ingenuity, which 
may be used to equal advantage in maintenance of 
way, has recently presented itself in the form of a skid 
for facilitating the handling of motor cars when removing 
them from the track or putting them on. The device 
originated with a signalman on the St. Louis-San Fran- 
cisco, who conceived the idea that an additional bar at- 
tached to the under side of the frame of the car on the 
inside would prevent the wheels from dropping down on 
the ties when the car was swung crosswise with the 
track preparatory to removing it. 
An old iron-bed rail made of 134-in. angle iron fur- 
nished the equipment with which to put the idea into 








The Skid Rail Keeps the Rear Wheels from Dropping Down 
on the Ties 


effect. Preparatory to attaching this iron to the car the 
ends were cut off and offsets made so that when bolted 
to the bottom of the inside frame rail, the edge of the 
angle iron would be about two or three inches above the 
running rail when the car was on the track. Having 
shaped the iron in this fashion it was a small matter to 
drill holes for bolts and attach it to the frame. The 
illustration shows how the wheels are held up off the 
ties by such advice. While slightly increasing the 
weight of the car the skid bar has lived up to expec- 
tations in service, being of special value when the oper- 
ator has no one present to assist him when lifting the 
car off the track. 

















The Mechanical Paint 
Sprayer Perfected 


HE illustrations show two arrangements of a form 

of mechanical paint spraying equipment, which con- 
stitutes the product of several years of development. 
The plan followed in perfecting this equipment has been 
to design separate units for different situations and to 
give special attention to the design of the sprayer. 





The Mathew’s Equipment Ready to Mount on a Motor Car 


For work which is accessible only by railroad, the 
unit consists of a gasoline engine, air compressor and 
paint tank mounted on a 40-in. by 60-in. base, as shown 
in the photograph, such an arrangement permitting the 
ready handling of the equipment on a trailer behind a 
motor car. The weight of this outfit, 985 Ibs., is .also 
such that there is no difficulty in handling it to and from 
a car and there is nothing in the mechanical construction 
subject to damage by exposure to ordinary weather con- 
ditions. For use around terminals and for the interiors 
of large buildings the portable equipment shown in the 
other photograph is provided except where it is desired 
to use electricity, when a unit is provided in which an 
electric motor is substituted for the gasoline engine. 

The paint gun which is the outstanding detail of the 
new equipment is constructed to handle a variety of mate- 
rials ranging from cold water paint to those of an 
asphaltum base. All air and paint passages are straight¢ 
and no contact of air and paint is allowed except at the 
extreme end of the nozzle. The air valve and a paint 
vaive are in the body of the gun and are readily acces- 

















sible. The principal feature of the gun, however, is a 
form of construction which is said to maintain an air 
envelope around the paint cone during the painting. The 
air in this outlet envelope, being free of the weight of 
the paint, travels faster than the air of the inner section 
which carries paint particles. The result is that prac- 
tically the entire quantity of paint is delivered effec- 
tively with very little escaping into the air as mist. 
While this feature makes the gun particularly adaptable 
for interior work the important advantage lies in the 
fact that the painter is not bothered by mist when paint- 
ing. 

This equipment, which is a product of the W. N. 
Mathews Corporation, St. Louis, Mo., is now in service 
for paint and varnish work of various kinds, where, 
generally speaking, a reduction of some 40 to 60 per 
cent is being accomplished in the labor cost over that 
required by the brush method. 

While service records concerning this equipment are 
limited in number at the present time, the report is made 








Gasoline Operated Outfit Designed for Use Around 
Terminals 


that on a 65,000-bbl. oil storage tank, a crew of two 
men applied one coat of paint at the rate of 6,000 sq. ft. 
per hour, this figure taking into account the time required 
to fill the paint container, shift equipment, etc. In 
another instance on a low tank, where scaffolding was 
not required, an operator and one helper applied a single 
coat at the rate of 45,000 sq. ft. per eight hour day. 
Again, in a building of concrete construction, two gun 
operators with four helpers to shift scaffolding, mix and 
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strain paint, fill the paint pot, etc., applied cold water 
paint to the interior at the rate of 8,000 sq. ft. per 
eight hour day and oil paint at the rate of 18,000 to 
22,000 sq. ft. per day. 


A Gasoline-Operated Dipper Shovel 


HE PREFERENCE shown for gasoline power over 
steam in many situations where earth-handling ma- 
chinery is useable, particularly where it is desired to 
employ such equipment at some distance from railroad 
tracks, or to avoid the use of tracks because of the con- 
ditions under which the work must be conducted, has 
induced another manufacturer of such equipment to at- 
tempt the solution of the problem of adapting this power 
to the dipper shovel. The principle difficulty encountered 
in this respect, has been in providing for a reversible 
crowding motion of the dipper stick, a need which is 
met in the steam-operated shovels by the means of a 
small independently operated steam engine geared directly 
to the shipper shaft. 
In the new machine, which is a product of the Orton 
& Steinbrenner Company, Chicago, the problem has been 
met without requiring any elaborate change in the design 





The New Gasoline ep Ae Shovel, Showing the Position of 
the Crowding Mechanism. 


of the shipper shaft and dipper stick by means of a gear 
drive. At the bottom of the boom is a shaft carrying 
double steel beveled gears located concentrically with the 
pivot of the boom, this arrangement permitting the boom 
to be operated at any angle. Along the boom is a steel 
shaft carrying two beveled pinions, the one at the bottom 
meshing with the gears on the horizontal shaft just de- 
scribed, and the one at the top connecting with gears on 
a counter shaft located about half way up the boom. This 
latter shaft carries a brake and slip friction and is geared 
directly to a cast steel rack on the dipper stick. This 
arrangement, being free from sprocket and chain equip- 
ment and from cables and sheaves, promotes facility and 
certainty in the operation of the dipper and protects the 
Operator from the fatigue of more elaborate mechanism. 

The hoisting mechanism is similar to that used in the 
locomotive cranes built by the company and described in 
earlier issues of Railway Engineering and Maintenance. 
The power is supplied by a heavy duty four-cylinder 
Climax motor and the steam shovel travels on flexible 
crawling treads. These treads adjust themselves 
readily to the ground and aside from permitting the 
movement of the machine over extremely irregular 
ground, affords adequate stability to the dipper. 

In keeping with the present tendency and practice in 
the construction of such machines, the shovel may be 
converted into a crane or clam shell outfit, or drag line or 
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a skimmer rig. When used as a crane, it is necessary only 
to take off the shovel boom and attach a crane boom, the 
crowding friction for operating the dipper being carried 
by the shovel boom and being removed with it. With the 
crane boom attached, any of the various types of buckets 
or scoops can be used. 


ee 


A Long Service Life for : 
Creosoted Yellow Pine 


FB iys 21 years of service the stringers and plank- 


ing in the floor system of the Reading terminal of 

the Philadelphia & Reading at Philadelphia, Pa., were 
found to be in an excellent condition. This timber con- 
struction was of creosoted yellow pine, the treatment 
consisting of 12-lb. of creosote per cu. ft. Being per- 
fectly sound the timbers were continued in use, the only 
repairs necessary being the renewal of the waterproofing. 
The floor system of the Reading terminal consists es- 
sentially of 10-in. by 12-in. creosoted yellow pine string- 
ers supported by and bolted to longitudinal lines of steel 
girders. The spaces between the stringers and between 
the stringers and the platforms were floored over with 





A Part of the Floor System—Still Sound After 21 Years’ 
Service 


two-inch creosoted yellow pine planking, sloped toward 
the center of the track for drainage. The rails were sup- 
ported upon the stringers through the medium of 2-in. 
by 10-in. by 12-in. oak blocks laid upon the stringers at 
tie-space intervals. Spiking was through the blocks into 
the stringers. 

When this flooring was waterproofed recently, the 
rail and oak blocks were removed and all old spike holes, 
etc., plugged. A layer of two-ply felt was applied over 
the two-inch planking and a layer of three-ply asphalt 
saturated fabric over the stringers, the edges of which - 
had been previously beveled. The layer of three-ply 
fabric overlapped that of the two-ply after which the 
spaces between the stringers, i. e., over the two-inch 
planking, was given a 1%4-in. coating of asphalt mastic 
with 114-in. fillers of elastic cement at the stringers. 











American Railway Engineering Association 


The Board of Direction of the American Railway 
Engineering Association will hold a meeting in the New 
York Central offices, New York City, on the morning of 
November 7. This will be followed in the afternoon by 
a meeting of the general committee of the Engineering 
division of the American Railway Association. 

One of the committees of the A. R. E. A., namely, 
that on Shops and Locomotive Terminals, has filed its 
report with the secretary for publication. The reports of 
some of the other committees are expected within a short 
time. 

Roadmasters’ Association 


Tentative arrangements have been made for holding 
the New York convention next September in the Hotel 
Commodore. This may require some modification of the 
exact date of the convention, although this has not been 
definitely determined. It is expected to hold a meeting 
of the officers and executive committee early in Novem- 
ber. 

Maintenance of Way Club of Chicago 


The Maintenance of Way Club of Chicago held a meet- 
ing at the Auditorium hotel, Chicago, following a get- 
together dinner, on the evening of October 17. The 
presiding officer for the evening was D, J. O’Hern, sec- 
ond vice-president, who acted in the absence of both 
President Hillman and First Vice-President Thompson. 
Owing to the fact that the regular speaker of the eve- 
ning, R. H. Ford, assistant chief engineer, Chicago, Rock 
Island & Pacific, was called out of town unexpectedly on 
account of serious flood damage to the Rock Island lines 
in Oklahoma, the program for the meeting consisted of 
a round-table discussion on the recruiting and training 
of section foremen, the discussion being preceded by the 
reading of three of the contest papers on this subject, 
which appear elsewhere in this issue. 

The next meeting of the club will be held at the Audi- 
torium hotel on November 14, the speaker being J. R. 
Watt, general roadmaster, Louisville & Nashville, who 
will give a talk on the organization and system observed 
on the Louisville & Nashville in the maintenance and 
operation of motor cars by the maintenance of way and 
signal forces. 


The Material Market 


LTHOUGH but few actual recessions in price have 

been noted there are definite manifestations of a 
curtailment of business in the iron and steel market. The 
fact that the prices of pig iron have been reduced $2 or 
more per ton is significant even though few changes have 
taken place in the quotations of finished products. 
. Therefore, it may be reasonably concluded that the prices 
given in the table below are maximum prices with the 
possibility of large orders being awarded at some devia- 
tion from the figures shown. With the reduction in busi‘ 
ness from other lines, the mills are turning more to the 
railroads for business immediately in sight and orders for 
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rails and track fastenings continue as an important 
feature of the steel market. 
PRICES IN CENTS PER POUND 


September 20 October 20 
Pittsburgh Chicago Pittsburgh Chicago 

DS a) | a Sebo ~ wvee Ouee GES kaka ease 
EPOEK (DOUBs aki ale ch xs 0 4.00 t0 4.25 .... 4.25 4.00to ~ 25 4.25 
ARIE BEES «0 i6 oss cs diwicjcres 2.75 2.75 75 2.75 
Tie plates, steel....... 2.55to2.60 .... 2.60 2. 2.55 to 2. 60 2.60 
SAS. SERVER, ALON 0-6 0:0 00's. ccroes ‘3 sane, eee $80 2.85 
RRR: WEED Acs as ie0'e vile sae 2.75 soser- ae 2.75 3.19 
Wire  N8tl8.. oii sevcess (esse 3.00 3.34 3.00 3.34 
Barbed wire, galv. .. 3.80 4.14 3.80 4.14 
C. I. pipe, 6 in. to 12 

Se ES: GONE chin vider tietane aegis $60.20 cae $57.20 
coh UE ERA RO Fae 2.50 2.60 2.50 2.60 
MODDED crate cents srolblap's 80 xe.0me 2.50 2.60 2.50 2.60 
WANG, BOLO BABEL a ion ak e5s Kaas 2.40 2.50 2.40 2.50 





Open hearth rails per gross ton f. 0. b. mill, $43. 


The condition of the scrap market also appears to rep- 
resent a manifestation of the status of the entire in- 
dustry, although this does not necessarily follow in all 
cases. At any rate, the prices for scrap represent ap- 
preciable reductions from those of a month ago. 


PRICES PER GROSS TON AT CHICAGO 


September October 
Reavis ENS ioe B65 Sk Sin hos ealeceien $32. 00 to rt 00 $32.00 to ey 00 
MEMAED 1°RE. RINNE > 5-9: 5:0'0. ca jasrace ane 17.50 to 15.50 to 16.00 
Rails less than 3 ft. long.......... 20.50 to 21:00 17.50 to 18.00 
Frogs and switches cut apart...... 16.75 to 17.25 14.50 to 15.00 
Sie MRBIO DRG. sa sc skosuies onset 18.50 to 19.00 16.00 to 16.50 


The lumber market appears to be on a rather stable 
basis. The table below shows minor deviations from the 
quotations of last month but indicates no general trend 
in either direction. Orders for lumber in the southern 
pine and Douglas fir areas maintain a volume well up to 
the expectations for this season of the year. 

SOUTHERN PINE MILL PRICES 





a October 
Flooring, 1x4, B and B flat.........ccsscosesseers $44.5 $44.90 
Bonrtth. S80 <c.cs heewas Vaae sp ob Scusne epee 34.93 37.85 
Dimension, 2x4, 16, eo ECOOMMMMEE a a's sie'g's'p5,0.c aha 26.05 26.60 
Dimension, 2x10, 16, 1 PO See AOE ap haraeg ty ae wre 25.95 27.80 
Timbers, 4x4 to 8x8, Ne BEM N einaKtek sk Users Satelicp ats 29.55 29.15 
Timbers, 3x12 to 12212, Troughs <...cccceecciccices 40.70 40.35 

DOUGLAS FIR MILL PRICES 

Flooring, 1x4, No. 2, clear flat... ccccsceccccsce ces 35.00 
Boards, 1x6, 6x20, PEG, 1; COMMON is Sale oieibicie oN C45. 18.50 
Dimension, ox4, 16, No. 1, common. 19.50 
Dimension, 2x10, 16, No. iM common. 19.50 
Timbers, 6x6 to 8x8, No. 1, common 26.00 
Timbers, 10x10 to 12x12, rough... ...006cccccscccce 25.00 





No changes have been noted in the prices of Portland 
cement in recent weeks. Below are quotations in carload 
lots per barrel, not including package: 





CRBS pcick sb waine ene eee US eT ELEY T $2.47 
Cincinnati MED Ss verb cadepedlceste 2.53 
Davenport, PE OUR keine sss sueg bee eel 2.40 
Minneapolis PSB OIOMAD: cies 00 vieiced eek 2.56 
Pittsburgh MEPORION | VB 6.0 Nise oe ioe es 2.62 
DOUG. sav oe sas eck chests Cememen, | Si Ci xs scien sent 2.71 





TRANSPORTATION GOAL REACHED.—On October 1 the 
railroads had more than attained one of the principal 
objectives set up in a program to provide adequate trans- 
portation for 1923, in addition to handling a greater 
volume of traffic than was expected at that time. The 
monthly progress report, as of October 1, shows that the 
number of locomotives awaiting heavy repairs had been 
reduced to 8,789, or 13.7 per cent, as compared with an 
objective of 15 per cent. The number of locomotives 
awaiting both heavy and light repairs was 15.3 per cent 
of the number on line, as compared with 24.1 on Jonuary 
1 and 16.5 on September 1. The number of freight cars 
awaiting repairs had been reduced.on October 1 to 6.7 
per cent, as compared with the objective of five per cent. 
While the objective of five per cent was not reached in 
the case of freight cars, gratification is expressed over 
the reduction that has been accomplished, as is apparent 
when it is considered that the percentage was 7.7 on 
September 1, 9.5 on January 1, 12.8 per cent on October 
1, 1922, and 15.8 per cent on October 1, 1922, 











The Alaska railroad suffered damages from floods caused by 
heavy rain during the early part of October which tem- 
porarily required the discontinuation of operations over 
about 100 miles of the line, much track having been washed 
out and bridges being damaged. 

The president of the American Society of Civil Engineers 
has been asked by the Board of Direction to appoint a com- 
mittee to collect information on the effect of earthquakes on 
structures, It is recommended that the American Society 
undertake this study in co-operation with other national 
societies. The committee has not yet been selected. 


On October 10 the Chicago, Rock Island & Pacific ob- 
served the seventy-first anniversary of its birth by celebra- 
tions in several places, the principal function being a banquet 
held at Chicago on the evening of the 10th under the auspices 
of the Rock Island Club. On October 24 somewhat similar 
activities were held in Chicago by the Chicago & North 
Western in commemoration of the seventy-fifth anniversary 
of the opening of that road, the North Western being the 
first steam railroad to enter Chicago. 

During October an estimated loss of $950,000 was sustained 
in the course of a week by three fires to railway and adjacent 
property, the Southern railway having sustained a $300,000 
loss on October 11 when a fire destroyed car shops and 
equipment at Gadsden, Ala., and the Pennsylvania suffering 
a loss of about $500,000 on October 15 when similar property 
was destroyed at Camden, N. J. Only four days before the 
fire at Gadsden, the Southern railway also lost a coal chute 
and considerable rolling stock at Selma, Ala., from a like 
cause. : 

The Interstate Commerce Commission has authorized the 
Detroit, Toledo & Ironton, owned by Henry Ford, to carry 
out a proposed method of improving relations between em- 
ployer and employee whereby the company proposes to 
issue investment certificates to employees in denominations 
of, $100, $500 and $1,000, similarly as has been done by the 
Ford Motor Company with its employees. These invest- 
ment certificates are to bear interest at the rate of six per 
cent per annum and are available to any employee. Payment 
is made on a partial payment plan. 

The net railway operating income of the 193 class I rail- 
ways for August was at the rate of 4.94 per cent upon their 
tentative valuation, plus additions and betterments to Jan- 
uary 1, 1923, according to preliminary compilation. For 
the Eastern District the rate of return was 5.16 per cent, for 
the Southern District 5.38 per cent and for the Western 
4.6 per cent. Sixteen roads had deficits for the month. The 
operating revenue for August showed an increase of 19 per 
cent, as compared with August, 1922, while operating ex- 
penses showed an increase of 10 per cent. 

One of the most disastrous wrecks in the experience of 
the Chicago, Burlington & Quincy occurred at Lockett, 
Wyo., on September 27, when the sudden collapse of a pile 
trestle bridge over Cole creek, undermined by unprecedented 
flood waters, collapsed and hurled a passenger train into the 
flood waters. Four persons are known to have drowned and 
over 30 more of the total of 75 persons on the train were 
unaccounted for following the wreck. The bridges, which 
was 111 ft. long, gave way, it is believed, when the locomo- 
tive was about one-third of the distance across. The locomo- 
tive and tender, the mail coach, baggage car, smoking car 
and the chair car were completely submerged and the first 
three sleeping cars were partially submerged, leaving only 
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two cars on the track. Rescue work was greatly handi- 
capped by the continuous rain and snow storm and the con- 
stantly rising waters, the water in the creek bed, which is 
ordinarily dry, having risen to such an extent that the creek 
was over 100 ft. wide at the time of the wreck. The wash- 
ing out of other bridges and track in the vicinity by floods 
only last July necessitated the rebuilding of a large portion 
of the line, which was put out of commission by the disaster 
at Cole Creek. 

A gravel washing, screening and crushing plan has re- 
cently been completed on the Illinois Central near Freeport, 
Ill., the interesting feature of which is the employment of 
a dredging process to excavate and deliver all gravel to the 
plant. The plant, which comprises a barge equipped with 
a 12-in. centrifugal gravel pump, is found to be less expen- 
sive of operation than a steam shovel and gravel trains 
and presented the additional advantage of making avail- 
able a large amount of gravel lying below the surface of the 
ground water. The material passes from the barge to the 
plant through a 12-in. pipe line which is carried on pontoons. 


A Teport of the Interstate Commerce Commission shows 
that accidents at grade crossings are on the increase, 1,810 
persons having been killed in 1922 and 5,382 injured, as 
compared with 1,705 fatalities and 4,868 persons injured in 
1921 and 1,791 persons killed and 5,077 persons injured in 
1920. The bulk of these accidents are shown to have been 
automobile accidents. A table in the report gives the total 
number of grade crossings in the United States in 1922 as 
256,362, which include 7,087 crossings with other steam rail- 
roads and 4,583 with electric, interurban or street railways, 
leaving 241,692 crossings with highways. During the year, 
705 crossings were eliminated. 


What is said to be a new record in moving large buildings 
was established recently in Chicago when a seven-story 
brick office building of the Illinois Central, 80-ft. by 130-ft. 
and weighing 8,000 tons, was moved 90 ft. to provide for 
street widening incident to the terminal improvement work 
being done by the company in that city. The age, condition 
of the building and its position with respect to one of the 
heavy traffic boulevards of the city, also the presence of 
water in the excavation, which was carried to clay 1% ft. 
below the level of Lake Michigan, complicated the prob- 
lem. The building was moved on steel rails supported on a 
heavy timber grillage, the transfer being made without 
mishap. 

A project for the construction of 20 miles of new double 
track railroad, including a new crossing of the Niagara river 
about midway between Buffalo and Niagara Falls, is the most 
recent step to be announced by the New York Central in 
its plans to meet the requirements of its traffic. This project 
is being undertaken jointly by the New York Central and 
the Canadian Pacific and extends from a connection with the 
existing line of the Michigan Central near Welland, Ont., 
across the east and west branches of the Niagara river and 
Grand Island, to a connection on the American side with 
the Niagara branch and the Tonowanda branch of the New 
York Central near the city of Tonowanda, N. Y. Two cor- 
porations have been created for the purpose of carrying out 
the project, the Canadian Niagara Bridge Company for the 
section of approximately 9 miles in Canada, and the Amer- 
ican Niagara Bridge Company for the 11 miles on the Amer- 
ican side of the International boundary. The latter company 
will also build a large classification yard on Grand Island. 
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General 


George LeBoutillier, vice-president of the Long Island 
and an engineer by education and early experience, has been 
elected president to succeed Ralph Peters, who died on 
October 9. Mr. LeBou- 
tillier was born on Febru- 
ary 2, 1876, at Cincinnati, 
Ohio, and was educated at 
the University of Cincin- 
nati. He entered railway 
service on August 1, 1895, 
as a rodman on the Penn- 
sylvania, lines west, be- 
coming an assistant divi- 
sion engineer on Novem- 
ber 1, 1900, and division 
engineer on July 1, 1903. 
He was promoted to divi- 
sion superintendent on 
February 1, 1914, and con- 
tinued in that capacity un- 
til March 1, 1920, when he 
was promoted to general 
superintendent, with head- 
quarters at Harrisburg, 
Pa. His connection with 
the Long Island, a subsi- 
diary of the Pennsylvania, began early in the present year, 
when Mr. Peters, who was approaching the age of retire- 
ment, chose Mr. LeBoutillier to succeed him, Mr, LeBoutillier 
thereupon becoming vice-president and gradually taking up 
the management of the property. 


Charles B. Petticrew, whose promotion to division super- 
intendent:on the St. Louis Southwestern, with headquarters 
at Pine Bluff, Ark., was reported in the October issue, was 
born on November 21, 1886, at Franklin, Ohio, and was edu- 
cated at Purdue University, graduating in 1909. He entered 
railway service in 1904 as a section laborer on the Cleveland, 
Cincinnati, Chicago & St. Louis and was so employed until 
March, 1905, when he began his studies at Purdue University. 
During this period of study he was employed intermittently 
in the engineering department of the Cleveland, Cincinnati, 
Chicago & St. Louis. On the completion of his work at 
Purdue he entered the service of the Missouri Pacific Rail- 
way and was employed consecutively as ballasting inspector, 
as assistant engineer, roadmaster and division engineer until 
April, 1916, when he was promoted to division engineer on the 
Missouri, Kansas & Texas. He left the service_of this road 
in April, 1920, as trainmaster to become division engineer of 
the St. Louis Southwestern, in which capacity he served 
until his recent promotion to superintendent of the southern 
division of this road. 





George LeBoutillier 


Engineering 


L. L. Coffey has been appointed assistant engineer on the 
Missouri Pacific, with headquarters at Coffeyville, Kan., to 
succeed F, A, Farah, 


W. H. Featherstonhaugh, acting district engineer of the 
Canadian National, with headquarters at Prince Rupert, B. C., 
has been appointed division engineer, with headquarters at 
Calgary, Alta. 


W. W. Drinker, terminal engineer for the Port of New 
York Authority, has been appointed chief engineer. Mr. 
Drinker has been acting chief engineer since the death last 
January of B. F. Cresson, Jr., chief engineer. 

W. H. Hulsizer, assistant to the valuation officer of the 
Union Pacific, has been promoted to valuation engineer. Mr. 
Hulsizer was educated at Princeton University, graduating 
in 1907, and entered railway service in 1910 as an employe 
on system valuation. He has, since 1913, served consecu- 
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tively as office assistant engineer and as assistant valuation 
officer until his recent promotion. 


M. F. Longwill, division engineer of the Detroit division 
of the Wabash, with headquarters at Montpelier, Ohio, whose 
promotion to assistant chief engineer of the Eastern district, 
with headquarters at St. Louis, Mo., is announced elsewhere, 
was born in 1884 at Indiana, Pa. He was educated at the 
Indiana State Normal School at Indiana, Pa., and at the Ohio 
Northern University, graduating from the latter in 1906, at 
which time he entered railway service with the Missouri Pa- 
cific. He held various positions in the engineering depart- 
ment of the Missouri Pacific until 1914, when he was pro- 
moted to roadmaster. From 1916 to 1917 he was resident 
engineer of the Union Railway of Memphis and from January 
1, 1918, to October 1, 1923, has been division engineer of the 
Wabash, with headquarters at Montpelier, Ohio. 


T. L. Doyle, who was reported in the October issue as 
having been promoted from assistant division engineer on 
the Logansport division of the Pennsylvania, with head- 
quarters at Logansport, Ind., to division engineer of the 
Grand Rapids division, with headquarters at Fort Wayne, 
Ind., should have been reported as having been appointed 
division engineer at Grand Rapids pursuant upon the com- 
pletion of construction work on the Pennsylvania-Detroit, a 
subsidiary of the Pennsylvania, where he was assistant chief 
engineer. Mr. Doyle’s service as division engineer on the 
Logansport division was terminated in 1920 with the transfer 
as division engineer on the Mackinaw division, from which he 
was again transferred in 1921 to the Pennsylvania-Detroit 
railroad as assistant chief engineer. 


R. H. Howard, who has been appointed chief engineer of 
the Wabash, with headquarters at St. Louis, Mo., was born 
on August 15, 1870, at Zanesville, Ohio. He entered railway 
service in October, 1889, 
as a draftsman on the Cin- 
cinnati & Muskingum Val- 
ley and was later pro- 
moted successively to as- 
sistant in the engineering 
department, chief clerk to 
the engineer maintenance 
of way and assistant en- 
gineer. In April, 1901, he 
was appointed assistant in 
the engineering depart- 
ment of the Pittsburgh, 
Cincinnati, Chicago & St. 
Louis and in July, 1902, 
was appointed assistant 
engineer on the St. Louis 
division of the Vandalia. 
Mr. Howard was appoint- 
ed principal assistant en- 
gineer in charge of con- 
struction and improve- 
ments on the Chicago & 
Eastern Illinois in April, 1905, and in October of that year 
was promoted to engineer maintenance of way, in charge of 
all maintenance and construction work, From May, 1910, 
until January, 1911, he was engaged in special engineering 
work in connection with railroad properties for eastern finan- 
cial interests. In January, 1911, he was appointed engineer 
maintenance of way of the New Orleans Great Northern, in 
charge of construction and maintenance. He was promoted 
to general manager in June, 1911, and held this position until 
May, 1915, when he was appointed chief engineer maintenance 
of way of the Wabash, with headquarters at St. Louis, Mo. 
Mr. Howard was holding this position at the time of his 
recent promotion to chief engineer, with the same head- 
quarters. 

E. F. Manson has been promoted to division engineer on 
the Chicago, Rock Island Pacific, with headquarters at Fair- 
bury, Neb., to succeed A. C. Bradley, who has been trans- 
férred to Trenton, Mo., to succeed A. C. Shields, resigned to 
enter service with another company. J. L. Hayes, division 
engineer, with headquarters at Rock Island, Ill., has had his 
jurisdiction extended to the Chicago Terminal division upon 
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the assignment of L. J. Hughes to other duty, and F. S. 
Thompson, division engineer at Des Moines, Iowa, has had 
his jurisdiction extended to include the subdivision from Al- 
toona to Keokuk and the Keosauqua branch due to the dis- 
memberment of the Des Moines Valley division. 


J. F. McCurdy, assistant division engineer of the St. Louis 
Southwestern, with headquarters at Pine Bluff, Ark., has 
been promoted to division engineer, with the same headquar- 
ters, succeeding C. B. Pettigrew, whose promotion to division 
superintendent was reported in the October issue. 


C. M. Barbour, assistant engineer in the office of the elec- 
trical engineer of the Southern Pacific, with headquarters at 


San Francisco, Cal., has been promoted to assistant engineer: 


in the office of the chief engineer of the lines in Texas and 
Louisiana, with headquarters at Houston, Tex. 


A. O. Cunningham, chief engineer of the Wabash, with 
headquarters at St. Louis, Mo., has been appointed consult- 
ing engineer, with the same headquarters. R. H. Howard, 
chief engineer maintenance of way, with headquarters at St. 
Louis, has been promoted to chief engineer in charge of con- 
struction, maintenance of way and other engineering depart- 
ments, with the same headquarters, succeeding Mr. Cunning- 
ham, the departments in charge of the chief engineer and the 
chief engineer maintenance of way having been consolidated. 
M. F. Longwill, division engineer of the Detroit division, with 
headquarters at Montpelier, Ohio, has been promoted to 
assistant chief engineer of the Eastern district, with head- 
quarters at St. Louis, Mo. J. J. Baxter, division engineer of 
the Peru division, with headquarters-at Peru, Ind., has been 
promoted to assistant chief engineer of the Western district, 
with headquarters at St. Louis. R. L. Longshore, assistant 
engineer, has been promoted to division engineer of the 
Detroit division and Detroit terminals of the Wabash, with 
headquarters at Montpelier, Ohio, succeeding Mr. Longwill. 
H. O. Kelley, division engineer of the Western division, 
with headquarters at Moberly, Mo., has been transferred 
to the Peru division, with headquarters at Peru, Ind., in 
place of Mr. Baxter. J. T. Vitt, division engineer of the 
Springfield division, with headquarters at Springfield, IIl., 
has been transferred to the Western division, relieving 
Mr. Kelley. W. R. Bennett, assistant engineer of the West- 
ern division, with headquarters at Moberly, Mo., has been 
promoted to division engineer of the Springfield division, 
succeeding Mr. Vitt. F. C. Huntsman, assistant engineer 
of the Springfield division, with headquarters at Spring- 
field, Ill, has been transferred to the Western division, 
in place of Mr. Bennett. J. C. Bousfield, supervisor, with 
headquarters at St. Louis, Mo., has been promoted to assist- 
ant engineer of the Springfield division, with headquarters 
at Springfield, Ill, succeeding Mr. Huntsman. R. D. Cope- 
land has been appointed assistant engineer, with headquarters 
at Moberly, Mo. F. V. Marshall has been appointed assistant 
engineer of the Decatur division, with headquarters at De- 
catur, Ill., and C. E. Robinson has been appointed assistant 
engineer of the Peru division, with headquarters at Peru, Ind. 


Track 


Thomas Binkley, Jr., has been promoted to acting super- 
visor on the Cincinnati division of the Pennsylvania, with 
headquarters at Xenia, Ohio, to succeed A. J. Canny, de- 
ceased, 


Nicholas Strunk, whose promotion to track supervisor on 
the Southern, with headquarters at Williamstown, Ky., was 
reported in the October issue, was born at Winfield, Tenn., 
in 1880 and entered railway service in 1897 on the Cincinnati, 
New Orleans & Texas Pacific (a subsidiary of the Southern), 
since which he has been a section foreman for 15 years and 
extra gang foreman for 6 years, until his recent promotion. 


J. Dulin, roadmaster on the Chicago, Rock Island & Pacific, 
with headquarters at Oskaloosa, Iowa, has been appointed 
roadmaster from Des Moines, Iowa, to Keokuk, and of the 
Keosauqua branch, E, Canan, roadmaster at Cameron, Mo., 
has been transferred to Carlisle, Iowa, with jurisdiction to 
include the territory from Trenton, Mo., to Allerton, Iowa, 
and Winterset and Indianola, and A. Burke, roadmaster at 
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St. Joseph, Mo., has been appointed roadmaster, with head- 
quarters at Trenton, Mo., with jurisdiction over the main line 
from Trenton to Cameron Junction, Mo., together with the 
Leavenworth, Atchison and Rushville branches. 


A. L. Pollock, roadmaster on construction at Kingman, 
Ariz., has been appointed supervisor on the Albuquerque 
division, and R. E; Patton has been appointed acting road- 
master, with headquarters at Gallup, New Mexico. 


G. F. Bidwell has been promoted to roadmaster of the 
Indio district of the Southern Pacific, with headquarters at 
Niland, Cal., to succeed J. W. Starkey, who has been trans- 
ferred to the Colton district, with headquarters at Colton, 
Cal., to succeed W. F. Monahan, who has been appointed 
roadmaster of the newly created Los Angeles Terminal dis- 
trict, with headquarters at Los Angeles, Cal. 


Bridge and Building 


I, J. Newsome, whose promotion to supervisor of bridges 
and buildings on the Southern, with headquarters at Birming- 
ham, Ala., was reported in the October issue, entered railway 
service as a carpenter on the Southern on December 29, 1908, 
and continued in this capacity until June 2, 1913, when he was 
appointed roadway carpenter. He continued in this capacity 
until 1914, when he was appointed foreman of a bridge and 
building terminal gang at Birmingham. It was this position 
he held at the time of his recent promotion. 


J. L. Gass, whose promotion to supervisor of bridges and 
buildings on the Southern, with headquarters at Selma, Ala., 
was reported in the October issue, was born on February 28, 
1876, in Jackson County, Ala., and entered railway service as 
a laborer on the Alabama Great Southern, a subsidiary of 
the Southern, on August 31, 1897. He entered the bridge and 
building department as a carpenter on January 1, 1898, and 
on November 1, 1900, was promoted to bridge foreman, the 
position he was holding at the time of his recent promotion 
to supervisor on the Mobile division. 


J. H. John, whose promotion to roadmaster on the North- 
ern division of the Chicago, Milwaukee & St. Paul, with 
headquarters at Horicon, Wis., was reported in the October 
issue, was born on October 4, 1872, at Newtown, Mo., and 
entered railway service as a laborer on the Chicago, Milwau- 
kee & St. Paul in 1888. He continued as a section laborer and 
as. an assistant extra gang foreman until 1901, when he was 
promoted to section foreman, thereafter serving as section 
foreman and extra gang foreman until his recent promotion 
to roadmaster, his entire service having been with the Mil- 
waukee. 


L. F. McMaster, whose promotion to assistant supervisor 
of bridges and buildings on the Union Pacific, with head- 
quarters at Omaha, Neb., was reported in the September 
issue, was born on November 10, 1879, at Bedford, Iowa, and 
entered railway service as bridge and building carpenter on 
the Union Pacific on August 15, 1910. He became a foreman 
on April'l, 1915, and was promoted to bridge inspector on 
July 1, 1917, thereafter continuing in this capacity until his 
recent promotion to assistant supervisor bridges and build- 
ings. 

W. W. Walkden, whose recent promotion to bridge engi- 
neer of the Canadian National, lines west, with headquarters 
at Winnipeg, Man., was reported in the October issue, was 
born on June 11, 1885, at Alderley Edge, Cheshire, England, 
and was educated in a school of technology at Manchester, 
England, following which he was indentured to a firm of 
architects, surveyors and engineers at Stockport, England, 
where he was employed in an indentured capacity and as an 
assistant until 1907. Migrating to Canada in 1907, he entered 
railway service on the Canadian Northern at Winnipeg, Man., 
where he was employed as draftsman in the construction de- 
partment and as a designer until May, 1912, when he was 
promoted to chief draftsman. He continued as chief drafts- 
man and later as assistant to the bridge engineer at Winni- 
peg until February, 1917, when he was promoted to acting 
bridge engineer, a position he held until April, 1919, when he 
became bridge engineer of the Canadian National, with super- 
vision also over the bridge of the Canadian Northern, which 
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was absorbed at that time. He retained this position until 
August, 1920, when he was appointed assistant bridge engi- 
neer of the amalgamated Canadian Northern and Grand 
Trunk lines, which position he held until his recent promo- 
tion again to bridge engineer. 


Obituary 


A. J. Canny, supervisor of track on the Pennsylvania, with 
headquarters at Xenia, Ohio, has died. 

William P. Jones, resident engineer for the Colorado & 
Southern at the time of the construction of the “Georgetown 
Loop” in Colorado, died at Louisville, Ky., on September 25. 

J. H. Patton, assistant division engineer of the Union Pa- 
cific, with headquarters at Salt Lake City, Utah, was killed 
while riding a small railway motor car near Medicine Bow, 
Wyo., on October 11. 

Michael Rowan, for 20 years a roadmaster on the Missis- 
sippi Central, with headquarters at Hattiesburg, Miss., died 
in that city on October 11 at the age of 62. Mr. Rowan 
claimed the distinction of laying the first rail on the New 
Orleans & Northeastern, with which he was a roadmaster 
for 18 years prior to his becoming roadmaster on the Mis- 
sissippi Central. 

Alexander Gibson, master carpenter on the Aurora and 
Chicago divisions of the Chicago, Burlington & Quincy, 
died on September 29, at Aurora. Mr, Gibson was born on 
January 1, 1863, in Wigtonshire, Scotland, and emigrated 
to this country in 1881. He entered railway service in 1882 
as a carpenter in the Aurora shops of the Chicago, Burling- 
ton & Quincy, and remained there until 1888, when he en- 
tered the employ of the Pullman Company, at Pullman, 
Ill. He returned to the Chicago, Burlington & Quincy in 
1892, as a foreman in the building department and continued 
as such until 1905, when he became master carpenter of the 
Aurora division, holding this position, enlarged in 1910 to 
include the Chicago division, until his death. 

James A. McCrea, vice-president in charge of the Central 
region of the Pennsylvania railroad system, with headquar- 
ters at Pittsburgh, Pa., and formerly in the engineering de- 
partment, died on October 
17 at Pittsburgh, from 
pneumonia. Colonel Mc- 
Crea was born on May 26, 
1875, at Philadelphia, and 
after completing his edu- 
cation at Yale University 
he entered the Pennsyl- 
vania in 1895 at Pittsburgh 
as rodman in the office of 
the chief engineer of the 
Lines West. A year later 
he was transferred to the 
maintenance of way de- 
partment of the Cleveland 
and Pittsburgh division, 
and in May, 1897, was 
transferred to the Phila- 
delphia division. In May, 
1898, he became assistant 
engineer of maintenance 
of way and in August of 
the following year engi- 
neer of maintenance of way of the Lines East. In June, 
1901, he returned to the Western lines, where he was pro- 
moted to superintendent of the Cincinnati division. There- 
after he served as general superintendent and general man- 
agr on the Long Island until 1917, when he joined the mili- 
tary staff of General Atterbury. Following the war he was 
vice-president of the Bankers Trust Company, New York 
City, until 1920, when he returned to the Pennsylvania as 
vice-president in charge of the Central region, where he was 
serving at the time of his death, Colonel McCrea was pos- 
sessor of the Distinguished Service Medal of the United 
States and was made an officer of the Legion of Honor by 
France. He was a son of the late James McCrea, who was 
president of the Pennsylvania from 1907 to 1913. 
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The American Niagara Railroad Corporation has been au- 
thorized to build a line from a connection with the New York 
Central at Tonawanda, N. Y., across the east branch of the 
Niagara river and Chippewa Channel to a point on the Inter- 
national boundary. Another company, the Canadian Niagara 
Bridge Company, has obtained authority in Canada to con- 
tinue the line to a point on the Michigan Central near 
Welland, Can., the two lines to form a new connection be- 
tween railroads on the American and Canadian sides of the 
Niagara river. The company is controlled by the New York 
Central and the Canadian Pacific. 

The Atchison, Topeka & Santa Fe has awarded a con- 
tract to Robert E. McKee, El Paso, Tex., for the construc- 
tion of a new pipe and tin working shop at San Bernardino, 
Cal., reported in the September issue. 

The Atlantic Coast Line has awarded a contract to 
Roberts & Schaefer Company, Chicago, for the construc- 
tion of a 500-ton, three track, automatic electric coaling 
station at Wacross, Ga. 

The Baltimore & Ohio plans the construction of an eight- 
story ice and cold storage plant at Toledo, Ohio, at a cost 
of over $2,000,000. 

This company has been given authority jointly with the 
Pittsburgh, Cinfinnati, Chicago & St. Louis to elevate 
tracks over Garfield boulevard in Chicago. 


The Canadian National contemplates the construction of a 
branch from Brule, Alta., to Grand Prairie, to give access to 
new coal fields and the wheat belt in the Peace river region. 

The Chicago & Eastern Illinois has awarded a contract to 
Bairnsfather Construction Company, Salem, III., for the con- 
struction of a passenger station at Johnston City, Ill, at an 
approximate cost of $20,000. 

The Chesapeake & Ohio has awarded a contract to Joseph 
E. Nelson & Sons, Chicago, for the construction of water 
treating plants at Moorehead, Ky., Olive Hill, Hurricane, W. 
Va., and Troul. 

This company contemplates the construction of a passenger 
station at Ashland, Ky., at a cost of approximately $300,000; 
additions to the freight station, extension of yard track 
and terminal facilities and the realinement of the main line 
track to the new terminal. The total project is to cost 
$2,250,000. 

The Chicago, Burlington & Quincy, jointly with the Colo- 
rado & Southern, contemplates the construction of a new 
passenger station at Longmont, Colo., where the old Bur- 
lington passenger station is to be used as a joint freight office. 
This company closed bids on October 17 for the concrete 
foundation of the Union Station at Davenport, Iowa. 

This company plans the construction of a new freight yard 
at Willows, Ill, about 2% miles east of Bridge Junction, 
East St. Louis, at an estimated cost of $700,000, the yard to 
have a capacity of 1,100 cars and to cover approximately 90 
acres of land, which is being purchased. 

The Chicago Great Western closed bids on October 11 
for the construction of a four-stall addition to its roundhouse 
at Ft. Dodge, Iowa. 

The Chicago, Rock Island & Pacific has awarded a con- 
tract to the Roberts & Schaefer Company, Chicago, for the 
erection of a 200-ton automatic electric coaling station of 
frame construction at Hutchinson, Kan. 

The Elgin, Joliet & Eastern will soon call for bids for the 
construction of a subway under its tracks at Bluff road, 
Joliet, Ill., to cost approximately $130,000. 

The Ft. Wayne Union has petitioned for a franchise for 
the construction and operation of a double-track railway to 
serve the Fort Wayne plant of the International Harvester 
Company and other industries in that city and to form belt 
line connections with other Fort Wayne railroads. 

The Illinois Central has awarded a contract to Joseph E. 
Nelson & Sons, Chicago, for the construction of a water 
treating plant and pumping facilities at Pound River, Ky. 
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This company will construct a new passenger station at 
Hazlehurst, Miss., at a cost of approximately $45,000. 

This company has awarded a contract to the Roberts & 
Schaefer Company, Chicago, for the construction of a 3-track 
reinforced concrete electric coaling station at Council Bluffs, 
Iowa, and a 15,000-ton drag scraper ground coal storage in- 
stallation in connection with the coaling plant. 

The Jacksonville Terminal has awarded a contract to the 
Roberts & Schaefer Company, Chicago, for the installation 
of a cinder handling plant at Jacksonvile, Fla. 

The Kansas City & Grandview has been authorized to 
build a 13.48-mile line from Kansas City to Grandview, Mo. 


The Louisville & Nashville will construct a freight station 
at Covington, Ky., to cost approximately $120,000. 


The Missouri Pacific closed bids on October 22 for the 
construction of a one-story brick passenger station, with a 
tile roof, 24 ft. by 160 ft, at Bald Knob, Ark. will 
construct an addition to the passenger station at Wag- 
oner, Okla., to cost approximately $11,500, and has awarded 
a contract to Joseph E. Nelson & Sons, Chicago, for the 
construction of a passenger station at Crane, Mo. 

The New York, Chicago & St. Louis is preparing plans 
for the double tracking of its line between Buffalo, N. Y., 
and Chicago, to be completed within three or four years. 

An ordinance calling for the elevation of this company’s 
tracks at 11 street crossings in Fort Wayne, Ind., is being 
prepared by the Board of Public Works. 

The Pennsylvania has awarded a contract to Herman Tapp, 
Fort Wayne, Ind., for work amounting to $70,000 in connec- 
tion with track elevation work at the Henna and Lafayette 
street crossings of the Pennsylvania and the Wabash rail- 
ways at Fort Wayne, Ind. 

The Pere Marquette has awarded a contract to the Roberts 
& Schaefer Company, Chicago, for the construction of a 
300-ton, 3-track, reinforced concrete electric coaling station 
at Erie, Mich. 

The Public Belt, owned by the Harris County Houston 
Ship Channel Navigation District, has awarded a contract 
to List & Gifford, Dallas, Tex., for the construction of a 
car classification yard at Houston, Tex., to cost $120,000. 

The St. Louis-SanFrancisco contemplates the construc- 
tion of a new passenger station at Enid, Okla. 

The St. Louis-San Francisco closed bids on October 12 for 
the construction of a one-story brick mail and express build- 
ing, 40 ft. by 326 ft. at Springfield, Mo. 

The Southern Pacific is preparing plans for the construc- 
tion of a new station at Redlands, Cal., and has been ordered 
by the Railroad Commission of California to prepare detailed 
plans for a passenger station at Sacramento, Cal., within 
90 days. 

The Terre Haute, Indianapolis & Eastern (Electric) is 
preparing plans for the construction of new car barns and 
shops at Richmond, Ind., to cost $50,000. 

The Toledo, St. Louis & Western has awarded a contract 
to Bierd, Lydon & Grand Pre, Chicago, for the construction 
of a 27-stall engine house and other engine terminal facilities 
at Frankford, Ind., to cost approximately $300,000. 

The Union Pacific has awarded a contract to the Graver 
Corporation, East Chicago, Ind., for the erection of two 
10,000 gal. per hour water softening plants at Fossil, Wyo., 
and Arden, Nev. 

This company has closed bids for the construction of a new 
passenger station at Laramie, Wyo., to cost approximately 
$175,000, reported in the October issue, and will proceed 
with the excavation work within the next 30 days. 





The number of freight cars loaded with revenue freight 
October, fell slightly below the record breaking figure of 
October, fell slightly below the record breaking figure of the 
two weeks before, but the total 1,084,458 cars represented an 
increase of 114,971 cars, as compared with the corresponding 
week of last year, and of 173,929 cars, as compared with 
1921. All classes of commodities showed increases for the 
week over the corresponding week of last year, except the 
loading of coke and ore. 
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Supply Trade News 

















General 


The ‘American Steel & Wire Company has purchased 130 
acres of land at Gary, Ind., on which it will construct a 
new plant. 

The McMyler Interstate Company, Cleveland, Ohio, has 
removed its New York City office from 50 Church street to 
the Woolworth Building, 253 Broadway. 

The Kilbourne & Jacobs Manufacturing Company’s prop- 
erty has been sold at public auction to R. Huntington, of 
the Huntington National Bank, Columbus, Ohio. 

The Blaw-Knox Company, Pittsburgh, Pa., has opened a 
branch office at 622 Genesee Bldg., Buffalo, N. Y., pursuant 
to which J. C. McCuide has been transferred from Pittsburgh 
as manager of the Buffalo office. 

The Roberts & Schaefer Company, Chicago, has been 
awarded a contract by the South Australian Railways for 
the construction of nine reinforced concrete and steel coal- 
ing stations, the largest to be of 300-tons capacity and to 
include sand handling facilities. 

The Selflock Nut & Bolt Co., Inc., East Syracuse, N. Y., 
manufacturers of friction fit nuts and bolts, has entered into 
a contract with the Bethlehem Steel Company, Bethlehem, 
Pa., operative at once, for the manufacture and sale of car- 
riage and machine bolts, track bolts and heavy railway nuts 
and bolts. The Selflock Company will increase its own facili- 
ties and specialize on S. A. E. Selflock products, as well as 
cap screws with Selflock threads. 

The Industrial Works, Bay City, Mich., celebrated its 50th 
anniversary on October 10, at Bay City. The celebration 
included a sales conference of representatives of the In- 
dustrial Works from all principal points of the United 
States, Canada, Cuba and South America, during which con- 
ference a test was made of a 200-ton industrial crane which 
has been built for the Norfolk & Western. At the banquet 
addresses were made by William L, Clements, president; 
C. R. Wells, secretary and treasurer, and Ernest C. Perry, 
general manager. 

The Railroad Equipment and Supply Exchange, Inc., Chi- 
cago, which was organized for the purpose of constructing a 
building which will house all railroad equipment and supply 
concerns located in Chicago in one building with club facili- 
ties, an auditorium and adequate space for offices and dis- 
play rooms, has completed a survey of the railway supply 
business in Chicago and has made a report covering 500 
concerns. This report shows that these concerns are scattered 
about the city in more than 60 different buildings and locali- 
ties and occupy a total of 973,205 sq. ft. of space, for which 
they pay an annual rental of $3,649,618. From the survey 
it is estimated that this yearly rental can be reduced to 
$1,730,108 for the same amount of space, thereby affording a 
saving of $1,946,510 per year. 


Personal 


E. H. Batchelder, Jr., has been appointed special represen- 
tative of the Lundie Engineering Corporation, New York, 
with headquarters at Chicago. 

Robert D. Black, branch manager of the Black & Decker 
Manufacturing Company, has been appointed advertising 
manager, effective January 1, 1924. 

M. C. Nelson, vice-president and general sales manager of 
the Long Bell Lumber Company, has been elected president 
to succeed F. J. Bannister, resigned after 31 years of service. 

Albert S. Boisfontaine, assistant to the manager of the 
Southern Pine Association, New Orleans, La., since last June, 
has been appointed assistant secretary. Mr. Boisfontaine 
has been serving in a number of capacities with the asso- 
ciation since 1917. 

The Clark Car Company, of Pittsburgh, Pa. has appointed 
B. K. Mould eastern manager, with headquarters at 2107 
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Woolworth buildling, New York City. Mr. Mould formerly 
spent thirteen years with the Westinghouse Electric & Manu- 
facturing Company, of East Pittsburgh, Pa., and later several 
years as eastern sales manager, condenser department of the 
Elliott Company, Jeannette, Pa. 

Grant Smith, founder of Grant Smith & Company, died in 
St. Paul in October at the age of 59 years. He was born at 
Portage, Wis., in 1864 and entered contracting work about 
20 years later, shortly thereafter forming an association with 
E. D. and W. E. Hauser, which resulted in the formation of 
the Grant Smith Company. Throughout his career Mr. Smith 
had permanently associated himself with railroad projects, 
chiefly in the northwest, where the company undertook the 
revision of the shore line of the Great Northern into Seattle, 
and the building of 70 miles of the Spokane, Portland & 
Seattle. At the present time the company is building the 
extension on the Timiskaming & Northern Ontario to James 
Bay, Canada. Throughout his entire career Mr. Smith is 
known to have spent the major portion of his time in per- 
sonal contact with the various undertakings of the company 
throughout this country and Canada. During the war, Grant 
Smith & Company built the first wooden ships for the gov- 
ernment. 


Trade Publications 


Steam Shovels.—The Osgood Shovel Company, Marion, 
Ohio, has issued a leaflet illustrating and describing its new 
1%4-yard steam shovel. The description is supplemented by 
halftone illustrations showing various details of the con- 
struction both of the truck and the hoisting mechanism, and 
illustrations also of the machine in service in clam hell and 
drag line work. 

Cinder Handling Plant—In a four-page folder recently 
issued by Roberts & Schaefer Company, Chicago, illustra- 
tions and descriptive matter are presented with regard to 
the N. & W. type cinder handling plant built by that com- 
pany. This equipment consists essentially of a bucket 
ascending from a shallow track pit up an incline to a dump- 
ing point above an adjoining track provided for the spotting 
of gondola or hopper cars. 

Gas Welding and Cutting Equipment.—In a 40-page catalog 
recently issued. by the Torchweld Equipment Company, 
Chicago, complete information is afforded concerning the 
complete line of equipment manufactured by that company 
including such items as oxy-acetylene welding and cutting 
apparatus, lead welding, soldering, brazing and decarboniz- 
ing units, gas pressure regulators, automatic machines, gen- 
erators and supplies. The catalog is illustrated with wash 
drawings of the various types of equipment described. 

Zinc Roofing.—New leaflets have been issued by the New 
Jersey Zinc Company devoted to the consideration of its 
standing seam Horsehead zinc roofing. One of the leaflets 
is entirely devoted to instructions as to laying this type of 
roofing under various conditions. These instructions are 
supplemented by illustrations showing various stages of the 
progressive steps of forming the roofing seams and the 
details of the construction of such seams in the various parts 
of the roof. 

Paint Sprayers—A new folder has been issued by the 
Paache Air Brush Company, Chicago, illustrating and de- 
scribing its line of portable painting and air conditioning 
outfits. Each of the several types of outfits are illustrated 
and discussed with reference to their adaptability for cer- 
tain kinds of work and the method of their use. The leaflet 
devotes considerable attention also to a description of the 
air brushes manufactured by the company with the supple- 
mentary equipment for doing interior decoration and finish- 
ing work, 

Thermit Rail Welding.—The Metal & Thermit Corporation, 
New York, has recently issued a 72-page, illustrated pam- 
phlet devoted to recent improvements in thermit rail weld- 
ing. The text includes detailed instructions, accompanied 
by illustrations, for the making of rail welds by the im- 
proved method. The apparatus used in conjunction with 
rail welding as, for instance, a self-luting mold box and a 
light-weight double-burner preheater, are described in detail. 
Other instructions are included covering the use of thermit 
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for welding compromise joints, constructing frogs and cross- 
ings and for repairing switches. In addition to the above, 
the pamphlet contains data on rail bending and drop tests, 
as well as a discussion of the theory of rail joints. 

Insulation.—“Everything in Insulation” is the title of a 
60-page booklet issued by the Mitchell-Rand Manufacturing 
Company, New York City, for use particularly where protec- 
tion to electrical equipment is under consideration. Adhesive 
asbestos products, carbon materials, fabrics, varnishes, and 
other finishing or sealing compounds, waterproofing com- 
pound for structural or wall work, roofing cement, fiber 
products, insulating paints for waterproofing and acidproof- 
ing, and friction tape are prominent among the subjects 
listed. It is the plan throughout the book to outline the 
scope of use for each product as well as to describe it and, 
in many cases, instructions are furnished as to the proper 
method of application. The book is illustrated and con- 
tains various tables for the use of the electrician. 

Waterproofing—The General Fireproofing Company, 
Youngstown, Ohio, has issued the sixth edition of a water- 
proofing handbook which is a 72-page, loose-leaf, letter size 
booklet. It is attractively illustrated by photographs of 
recent construction projects upon which the G.-F. water- 
proofing materials are used, and for the convenience of the 
reader, is divided into four sections as follows: Section 1— 
Substructural Waterproofing, devoted to the methods and 
materials ‘for the waterproofing of foundations, basements, 
pits, tanks, pools, containers, and other structures subjected 
to hydrostatic pressure or dampness. Section 2—Super- 
structural Waterproofing, devoted to methods and materials 
for rendering walls, and roofs proof against weathering and 
dampness, for the stainproofing of cut stone, for the preser- 
vation and beautifying of stucco brick and concrete walls, 
and for filling expansion joints. Section 3—Cement and 
Wood Floor Preservation, devoted to methods and materials 
for hardening, dustproofing, decorating and waterproofing 
cement and wood floors and for accelerating the setting and 
preventing the freezing of newly laid cement floors. Section 
4—Technical Paints and Coatings, devoted to the methods 
and materials for rendering walls, floors and containers 
proof against acids and oils, for protecting structural steel 
and galvanized surfaces from rust and timbers from dry rot 
and decay, for bonding new concrete to walls, for water- 
proofing and hardening cut stone and cement blocks and for 
stainproofing limestone. Each section opens with a specifica- 
tion guide which tabulates various methods suited to each 
problem and gives an index of the product to be used with 
each method. This specification guide is then followed suc- 
cessively by a description of each method, with full instruc- 
tions concerning procedure, followed in turn by a descrip- 
tion of the various products. 





Equipment and Supplies 


The Baltimore & Ohio has placed orders for 50,000 tons of 
steel rail, to be delivered during 1924, as follows: Carnegie 
Steel Company, 25,000 tons; Illinois Steel Company, 4,000 
tons; Cambria Steel Company, 10,000 tons; Inland Steel 
Company, 3,000 tons; and Bethlehem Steel Company, 8,000 
tons. All of the above is for 100-lb. rail except 5,000 tons of 
130-lb. Orders were also placed with the Inland Steel Com- 
pany for 2,000 tons of rail for the Baltimore & Ohio Chicago 
Terminal Railroad, at Chicago. 

The Chesapeake & Ohio has given contracts for supplying 
a total of 30,000 tons of new rail during the first six months 
of 1924, to the Illinois Steel Company, the Inland Steel Com- 
pany and the Bethlehem Steel Company. 

The Florida East Coast, Alabama & Vicksburg, and 
Atlanta, Birmingham & Atlantic have ordered 5,500 tons of 
rail, 4,500 tons, and 2,000 tons, respectively, from the United 
States Steel Corporation interests. 

The Hocking Valley has awarded a contract for 5,400 tons 
of new rail to the Carnegie Steel Company for delivery dur- 
ing April and May, 1924. 

he New York Central has placed orders for a total of 
about 450 tons of structural steel for bridges. The Bethle- 
hem Steel Bridge Company has orders for 250 tons. 
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jy shopping 
of steel cars 
because of impair- 
ment by rust... 
The reconstruc- 
tion of steel bridges, trestles, 
water-tanks and other rail- 
road structures, weakened by 
the inroads of rust. . . The 
determination of adequate 
methods of rust-prevention 
... The reduction of really 
efficient metal protection to 
minimum cost. 


These are problems of large 
importance to the manage- 
ment of every railroad. 


That is why every railroad 
manresponsibleforthemain- 
tenance of railroad property 
should know these facts 
about Picuer Sublimed Blue 
Lead in Oil. 





l. A six-year test of 
more than fifty 
paints proved 
Picuer Sublimed 
Blue Lead in Oil 
to be the most 

effective commercial rust- 

proofing paint known. This 
test was conducted by the 

American Society for Testing 

Materials and was, therefore, 

impartial and authoritative. 


. PicHer Sublimed Blue Lead 
in Oil is relatively moderate in 
first cost. 


3. Picner Sublimed Blue Lead in 
Oil is economical of labor. 


io) 


4. The natural color of PicHEer 
Sublimed Blue Lead in Oil is 
slate-gray—the most desirable 
color for most railroad struc- 
tures requiring a rust-proofing 
paint. 

For further details write for 

booklet — ‘‘Rust-proofing 

with Sublimed Blue Lead.”’ 


The EAGLE-PICHER LEAD COMPANY 


208 SOUTH LA SALLE STREET, CHICAGO 
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RUST-PROOFING WITH PICHER SUBLIMED BLUE LEAD 


Can Steel be Rust-proofed at less cost? 
—da Problem of Railroad Management 











Cincinnati NewYork Philadelphia ‘Pittsburgh Minneapolis 


Kansas City Cleveland Baltimore St. Louis 


Buffalo Detroit Joplin New Orleans 























Picher Suiblimed Blue Lead in Oil Fat 


90% of PURE blue lead ground in 10% of PURE raw linseed oil 
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Western Air Dump Car 
with Apron 


Can be attached to any 


Western automatic air 
dump car, new or old. 


Wee 


That’s Why 


This Railroad Bought Westerns 


‘‘______and if we had depended on the blue-prints 
said the railroad superintendent, 
have bought the other air dump car, but we visited a 
job where both cars were in active service and the 
superiority of the Western car no longer could be 
doubted. Strange to say, the features of the other 
car which we thought superior to the Western design 
in the blue-print turned out to be decidedly inferior 
in actual service.” 


Western dump cars will OUTWORK and OUT- 
WEAR any other dump car in the market. 
specifications and information in detail. 


WESTERN WHEELED SCRAPER COMPANY 


Earth and Stone Handling Equipment 


“we should 


Send for 


| 


AURORA, ILLINOIS 











A Prominent Pittsburgh 
Contractor Says: 


“With reference to a counle of Dreadnaught 
Buckets which we bougit from you about a 
year and a half ago, we wish to say that one 
of these buckets has seen continuous service ° 

for at least seven months and during this time 

we have had no trouble and no repairs what- J | 
soever. a 

We found that it will handle material which 
is hard to dig with an Orange Peel Bucket, at 
least twice as fast, thereby decreasing the cost 
for excavating such material. So far we have 
not found any material, except rock, which we 
could not dig with the bucket. 

What we like in particular about the bucket 
is the fact that it does not have to be straight- 
ened out like an Orange Peel Bucket, which is 
the only bucket this Company used heretofore 
in extremely heavy digging. 

We are very well pleased with the perform- 
ance of this bucket and would recommend it 
to anybody.” 






Chew off big bucket loads 


The Blaw-Knox DREADNAUGHT has 
well shaped digging scoops—with tre- 
mendous lever arm power behind them 
for forcing ie packed broken stone, 
bank gravel, clay and other hard packed 
materials—heaping up: big loads i in an 
material which can be *‘clammed” at all. 

Built by master builders to stand the gaff 
of hard continuous meaty Blaw- 
Knox Dreadnaught Bucket lasts. Rope 
wear and bucket wear are reduced to a 


minimum. 


BLAW-KNOX COMPANY 
639 Farmer's Bank'Bidg., , Pittsburgh, Pa. 
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MAINTENANCE THRIFT | 


Appearance of stations is not to be ignored. IM- 
PROVED O. G. FIR GUTTERS, once placed, are 
brought to mind only by the neat appearance. 


Metal gutters are subject to heat expansion am 
corrosive action of smoke and cinder deposits. 


‘<< GUTTERS 


Described in our Maintenance Cyclopedia 


E. M. LONG & SONS, CADIZ, OHIO 
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THE POWER BALLAST SCREEN 


This is the machine reported upon by the Metropolitan 
Track Supervisor’s Club as capable of cleaning rock 
ballast more economically than any other method known. 


Showing machine in opera- 
tion, screening more than 
ONE YARD PER MAN PER 
HOUR for the full gang of 


eighteen men. 


Showing the finished job of 
CLEAN BALLAST PROP- 
ERLY DISTRIBUTED ON 
TRACK by means of swivel- 
ing rock spout—distribution 
being thoroughly accom- 
plished by two men. 


Showing LARGE QUANTI- 
TIES of dirt necessary at 
times to be removed from 
ballast—in this case amount- 


ing to FULLY FORTY PER 
CENT of material passed 


through machine. 





For Further Information Address 


THE MAINTENANCE EQUIPMENT CO. 


LABOR SAVING DEVICES 
RAILWAY EXCHANGE, 80 E. Jackson Boulevard, CHICAGO 
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‘ MASSEY CONCRETE PRODUCTS CORPORATION, Peoples Gas Building, Chicago 





The Days of Prospecting Are Over 


No longer do the prospector and the pack mule roam the hills in 
search of gold—wise men know where the gold lies and steady, 
concentrated effort brings it to the markets of the world. 


’ Wise men these days are not prospecting for business and wise, 
buyers of _railroad materials are watching the steady, consistent 
effort of the advertisers in 
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Right Where You Want It 


Set this vise stand up right where you are working. You need not take 
material back and forth to a stationary vise stand, wasting time and 
labor. The Martin Vise Stand stands staunch and rigid anywhere 


without fastening. THE MARTIN 
Portable Vise Stand and Pipe Bender 


weighs only 50 pounds. One man can carry it as easily as a kit of tools. 
Use it for cutting, bending and threading pipe, conduit, bolts, etc. 
Bends conduit without kinking. Write for particulars today. 

H. P. MARTIN & SONS 
807 W. 12th Street, OWENSBORO, KY. 


























As a railway man, you know the vital part that 
books have played in the construction, operation and 
maintenance of railways. 

To have a complete collection of selected books of 
known helpfulness is to you of paramount importance, — 
personally as well as to your company. 

But—there are many varieties of books. Classified 
roughly there are helpful books, indifferent books and— 
we must say it—books you would be better without. 

How shall you know—without doubt?—without ex- 
pense? 

This Book Service Section assists you in just that 
situation. It will save you time and money. 

Here is placed before you that knowledge of railway 
books that only an editorial staff specializing in railway 
work could possibly be possessed of. It is yours, gratis. 

Every book mentioned! is known to be, within its 
particular branch of the maintenance subject, the best 
available. 


Complex Calculations Made Easy In 


By W. F. RENCH 
A useful table of contents: : 
Part 1. Curves. 





The Relining of Curves with a String: Definitions of Curve Functions—Use 


of String Method—Geometrical Principles. 
Preliminary Study of the Curve: The Test with a String—The 


Locality—The Diagnosis of the Curve. 


The Solution of String Lining Problems: Rules for Solving Curve Problems— 


Examples in Curve Solution—Application of the Corrections. 


Superelevation of Curves: Approach and Run-Off of Curves—Superelevation 
ody of Curves—Analysis of Lining and Elevation Corrections. 


Middle Ordinates—The Spiral by the Instrument 


of B 
The Spiral: The Spiral b 
Advantage and Cost of Spiraling Curves. 
tion of the Vertical Curve—Example of a Vertical Curve. 


Maintenance. 
Part II. Practical Switch Connections. 





Dicanee between 34-in. Frog Points in Slip Switches. 


Rules for Various Functions of Turnouts: Lining the Turnout Curve—Design- 
ing the Bill of Switch Ties—Narrow Gage Switch Connections—Graphical 


Method of Laying’ Out Switches—Hints for Layout. 


Practical Considerations in Installing Turnouts: 
Equipment—Details in the Design. 


Methods in Installing and Maintaining Switches: Simple Connections—Slip 
Switches—Maintenance of Switch Connections—Switch Inspection and Test 


Practice in Operation. 


Part III. Siding Location: 


Simplified Field Work: Problems in Tape Line Layouts—Problems in Instru- 
mental Layout—Problem of 2-point Coincidence—Practical Considerations in 


Siding Layout. 
Special Practices. 


34 Victoria Street, S. W: 1 
London, England 


For the Up-to-date Maintenance Engineer— 
Maintenance Books our Editors have read 


“Simplified Curve and Switch Work” 


The Vertical Curve: The uses of the Vertical Curve in Maintenance—Computa- 


Economics of Curves: Economics of Curve Location—Economics of Curve 


Essential Elements in the Design of Switch Connections: Elementary Prin- 
ciples and Definitions—Theoretical and Practical Considerations in Design. 


Rules for Computing Switch Dimensions: “The Lead—The Degree of Curve— 
The Frog Number—The Frog Angle and Switch Angle—Distance between 
-in. Frog Points in Crossovers—Distance between Frogs in Ladders— 


Simmons-Boardman Publishing Company 


“The House of Transportation” 





And—please don’t forget this—the volumes described 
can all be obtained through our Book Service Depart- 
ment promptly and at regular catalog prices. 

Briefly, three important services are performed for 
you through these pages. 

First. Our Editors read the books to see if they 
are of value to you—accurate, clearly written, and 
covering their subjects sufficiently. 

Second. All volumes listed in these pages are de- 
scribed and the contents summarized, enabling you to 
determine if they are of specific interest to you. 

_ Third. Any book or books will be sent on 10 days’ 
approval to subscribers to Railway Engineering and 
Maintenance, Railway Age, Railway Mechanical Engi- 
neer, Railway Signal Engineer, Railway Electrical Engi- 
neer, in the United States. You can decide in your 
own time without cost whether they should be a 
permanent part of your library. 

Let us know your book needs now. 
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REN*! 


Study of the 


Cloth binding, 4% x 6% i 00. 
Organization—Special Tool . i 


WRITTEN FROM PRACTICAL 
EXPERIENCE 


Mr. Rench discusses his subject in 


the light of 
twenty-five years’ actual experience im maintenance 


of real use. 
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work on the Pennsylvania Railroad, “Simplified. 
Curve and Switch Work” is free from useless: 
ceneralication and doubtful theories. Its 206 pages 
tre filled with information that has stood thé test: 












Maintenance of Way 


ROADWAY & TRACK 
By W. F. RENCH 


Called by one reviewer 
“The most complete work 
yet published on this sub- 
ject.” 

Contains 242 pages of 
practical information for 
Maintenance of Way 
Engineers, Supervisors of 
Track, Roadmasters, 
Superintendents, Track 
Foremen, Section Fore- 
men, Inspectors Mainte- 
nance of Way, Valuation 
Engineers, Grade Cross- 
ing Engineers, Draftsmen 
and others. 


Detailed Table of Contents: 
PART 1—-ROADWAY 


I—The Essential Elements in Roadway Maintenance 
1—A Summary of the More Tapectens Points. 
Il—The Right of Way 
1—General Principles. 2—Legal mia Ateotng. > of Way. 
3—The Effect of Encroachments. ~~ ak fe Limits. 
5—Benefits from the Re-Survey. Pron arty avail Law. 7— 
Lateral Support, 8—The Day in Court.. 9—Assessment for Street 
Improvements. 
cg tye of Roadbed and Track 
—Curing Water Pockets a Main Consideration. 2—Cleaning Side 
erred 3—Supplementary Drainage. 4—Draining Wet Cuts. 5— 
Draining Enbankments. 6—Draining Level Stretches. recur 
Yards. 8—Underdraining Sodded Banks. 
IV—Vegetation for Banks ca 
1—Economy from Use of Ve Peds: pcccnouantt 2—Sodding. 
Growth with Street Dirt. oneysuckle. 5—Roses. 
Occasional Grass and Sedges. 8—Dwarf Trees, 
V—Labor-Saving Devices and Methods in Roadway Wi 
1—Distributing Operations. eggs Up Scrap. ce Se Clean- 
ing. 4—Cleaning Snow ‘and Ice. 





3—Stimulating 
6—Alfalfa. 7— 


Vi—Economics of Roadway 
1—General Recommendations. 
VII—Tools and Their Uses : 
1—The Track Jack, Level and Gage: 2—The Adz and Rail Cutter. 3 
—Tie Tongs and Rail Tongs. 4—Hand Cars and Trucks and Pony 
Cars. 5—The Tool Grinder. 


PART IIl—TRACK 


VII—The Essential Elements in Maintenance of Track 
1—Draina Cross-Tie Renewal, Line and Surface. 2—Ballast Clean- 


ing. _ s-Tie Replacement. 4—Line and Surface. 
IX—A Program for M. W. & S. Work 
]—Practice on a Main-Line Subdivision. 
X—The Track Obstruction 
1—Limitations in Maintenance Operations. 
XI—Labor-Saving Devices and Methods in Track Work 
1—Statement of the arg mone e Items. 


Xll—Track Materials and Their 
1—Ties. 2—Rails. 3"Rallner ‘rack Fastenings and Acéessories. 
XILi—Practice in Rail Renewals. : 
1—Laying Rail in Main Line Tracks. 2—Layin: Rail in Branch Line 
Tracks. 3—Replacing Tee Rails with Girder 4—Cutting and 
Boring of Heavy Section Rails. 5—Economics of Rail Repair on 
Branch Line Curves. 
'—Maintenance of Main Tracks 


XIV- 
1—Track . Maintenance on Main Lines. 2—Track Maintenance on 


Branch Lines. 3—Maintenance Through Track Tanks. 4—Main- 
tenance in Tunnels and Over Long Bridges, 
XV—Maintenance of Yards and Terminals. 
e and Distribution of Materials. 


"pee of Te for Repair. 2—Storag 
of Tracks. 4-Application of Ties and Other Materials. 5— 


g and- Surfacing. - 6—Policing and Patroli 7—Collateral 
Dulce. ‘B-Saf 8—Safety in Yard Work. 9—Preparation for Winter. 
tenance Problems and Methods Used 
Rebllating with Stone. 2—Putting in Service and Maintaining 
New Line. 3—Raising and Shifting a Six-Track Main Line, 4— 
Lacie a Subdivision After Neglected Maintenance. ° 
XVII—Economics of Track Labor 
1—General Conclusions Based on Experience. 
XVIII—Special Duties in the M. W. Department 
1—Determining the Cause of Train Accidents. Bhabereag the Track. 
3—Protecting the Highway Crossing. 4—Policing the Right of Way. 
S5—Co-Operating for Safety in Maintenance. 


242 pages, 40 illustrations, 6x9 inches, $3.00 


Maintenance of Way—Continued 


Railway Maintenance Engineering. 
W. H. Sellew. Explains the work of the maintenance of 
way department and gives notes on construction. 


CONTENTS: Engineering: Reconnaissance and Exploration Surveys—Location, Construc- 
tion—Estimation of Quantities—Curves and Spirals. Land: Basic Divisions of Land—~ 


Cleaning—Handling and Distribution—Distribution of Pressure. ‘Maintaining Track and 
Right of Way: Track Laying—Surfacing—Right of Way Fences—-Snow and Sand Fences 
and Snow Small Tools—Section Work—Fires on 
Right of Way. Station and Roadway Buildings: Local 

and Freight Stations—Track Scales. Water Stations: Pumping—Tanks—Stand-Pipes— 
Track Tanks—Water-Treating Plants. Fuel Stations: Platforms—Docks—Clam Shelis— 


and Interlockers: Essentials of Signalling—Train Order and Manual 
Block Signals—Mechanical Interlocking. 


380 pages, 194 illustrations, 6 folding plates, 514 x 714, 1919, 
$3.00 


Track 


Railway Track and Track Work. 

E, E. R, Tratman, A.M.A.S.C.E. Presents descriptions in 
detail of various appliances and methods representing actual 
practice. 


provements—Handling Clearing —Wreeking and ; 
Reports and Accounts—Appendix—Review and Statistics of Standard Track Construction 
on American Railways. 


520 pages, 232 illus., 44 tables, 3rd edition, 6x9, 1909, $4.00 


The Trackman’s Helper.: 


R. T. Dana and A, F. Trimble. A handbook for_ track 
foremen, supervisors and engineers—giving the practical 
results of observation and study of track work on the 
railways of the United States for the past twenty years. 


401 pages, fully illustrated, 414 x 634, 1917; 


Cacsian and Switches 


Transition Curve. 


N. B. Kellogg. The transition curve, or curve of adjust- 
ment, as applied to the alignment of railroads, by a method 
of rseisearins co-ordinates and by ean angles, 


ro pages, fully illustrated, 3% x 534, 1907, $1 15 
The Six Chord Spiral. 

J. R. Stephens, C.E. Divided into two parts. 

CONTENTS: Location and Construction of Spirals—Spiraling Old Track. 

76 pages, 5x 7%, 1907, : $1.25 


The Railroad Spiral. 


W. H. Searles, C.E. 
Contains the theory of ecmpound curve practical formulas and rules for 
Psion lnvtld wrk, fer wiih compete tar of Glens nd ortiaen fr fm 


127 pages, 15 figures, 4x 634, 6th edition, flexible binding, 
1898, $2.00 
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“From ballast to bridge piling” 
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How to use this card 


1. Tear along vertical perforation. 
2. Fold at center dotted lines. 


3. Fold flap over so letters join on stamp space. 
4. After folding stamp where indicated. 


Book Service Department, 
Simmons-Boardman Publishing Company, 
30 Church Street, 

New York, N. Y. 


Gentlemen: 

I wish to. examine the books 
below for ten days without obligation. 
keep them longer I will send the price li 


Kindly make shipment at once, prepaid, 
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of Way 
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greatly 
reduced. 
There are 
860 pages, 
actual size 
9 x 12 inches, 
with more than 
2,500 
illustrations. 
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AS a reviewer has said, Maintenance of Way Cyclopedia 
includes “every detail of track work from ballast to 
bridge piling and from spikes to inspection cars.” 

He might have added that the same book also covers sig- 
naling, water service, building maintenance and every other 
phase of the Maintenance Man’s job. 


Maintenance of Way Cyclopedia 


Was written to help 

Division Engineers 
Assistant Engineers 
Draftsmen 

Instrument Men 
General Superintendents 


Division Superintendents 
Roadmasters 

Master Carpenters 
Section Foremen 


Chief Engineers 

Engineers, Maintenance of Way 

Bridge Engineers 

Engineers of Building 

Signal Engineers 

Water Service Engineers 

Supervisors of Bridges and 
Buildings 

Supervisors of Track 

Supervisors of Signals 


Are you represented in this list? 
Maintenance of Way Cyclopedia to work now! Look over the summary 
of contents on the next page—then fill in and mail the attached post-card, 
which brings the book itself for your examination, without expense. 


Simmons - Boardman Publishing Company 
“The House of Transportation” 
Book Service Department 30 Church Street, New York, N. Y. 


If you are, put your copy of 
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Subscriber to 
Mt.—BS1—1-62. 
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30 Church Street 


: 


mailing this card 


; 


CyCLOBEDIA 


860 pages 
Size 9 x 12 inches 
Over 2,500 Illustrations 
‘rice in heavy buckram binding... .. 
trice in full leather binding........ 
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These Eight Sections of 


Maintenance of Way Cyclopedia 
Are Ready to Work for You 
Track Section 


Track laying methods and appliances as well as those used in 
maintenance work are déscribed and defined. Hundreds of 
drawings, photos and sixteen large folding plates show- 
ing switch layouts, etc.,-are included. 

Bridge Section 
Types of bridges and methods used in their construction are 
described and illustrated. A. R. E. A. specifications for bridge 
design and erection are given. 

Building Section 

Various types of railway buildings—passenger stations—coal- 
ing stations—engine and freight houses, etc., are described 
and illustrated by photographs of actual buildings and 


drawings. 

Water Service 
Appliances and tools needed for water service work are 
described and pictured in a comprehensive manner. 

Signal Section 
Principles and apparatus used in modern railway signaling 
are covered. Signal systems are illustrated in detail. 


Wood Preservation Section 

Treats the subject fully including a key for the identification 
of woods as well as specifications for different preservative 
treatments. 

General Section 
Information regarding construction and camp equipment as 
well as a large number of tools and devices which are used 
in more than one of the foregoing sections is given. 

Catalog Section 
Describes in a specific manner various machines and appliances 
used in maintenance work and where they may be obtained. 


The Maintenance Man needs them all!. 


Compiled and Edited by 
E. T. Howson, Western Editor of the Railway Age, and Editor of the 
Railway Maintenance Engineer 
E. R. Lewis, Formerly Chief Engineer of the Duluth, South Shore & 
Atlantic R.R. 
K. E. KeLLenBercer (Signal Section), Editor of the Railway Signal 
Engineer 
Assisted by 
Homer Hucues, Associate Editor, Formerly Assistant Field Engineer, = 
Interstate Commerce Commission 
in co-operation with the 


AMERICAN RAILWAY ENGINEERING ASSOCIATION 


A helper that works for fifty cents a week 
Maintenance of Way Cyclopedia can be bought for only $2.00 after 
‘10 days’ examination, and the balance in easy payments of $2.00 per 
month. The Cyclopedia will work for you while you pay for it—at an 
average of fifty cents a week. After that it works for nothing! 


To see the volume for yourself, just send the convenient card— — 
today. 
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Albion Shale Brick Company 
Albion, Ill. 

Ae > ~~ Company 

Barr Clay Deasiey 
Streator, Ill. 

Bingham ton Erick Company 

inghamton, 

Cleveland Brick & Clay Company 
Cleveland, Ohio 

Clydesdale Brick & Stone Co. 


*Pit tsburgh, Pa 
Coffeyville o Fitripea Beicete TileCo. 


Coffeyville, Kani 

Collinwood Shale Brick Company 
Cleveland, 

Corr y Brice & Tile Company 


Pa 
FE ragcis Vi is Vitric Brick Company 


Globe Brick Company 
East Liverpool, Ohio. 
Hammond Fire Brick Company 
Fairmont, W. Va. 
Hocking Valley Brick Company 
Columbus, 
Independence Paving Brick Co. 
Independence, Kans. 
Mack oy Mets Company 
eelin 


& Pp Mayer Brick Company 
Bridgeville, Pa. 

Medal Paving Brick Company 
Cleveland, Ohio. 

Metropolis using mi ‘Brick Co. 
Pittsburg, 

Metropolitan Paving Brick Co. 
Canton, Ohio 


anton 

Mineral Wells Paving Brick Co. 
Mineral Wells, Texas. 

Mops Sore? Brick Company 


tly, 

Murphysboro Paving Brick Co. 
n Cl ysboro, Ill. 

Patton vagy Mfg. Company 


Pat Pa 4 Brick Company 
Portsmouth io 
Pittsburgh Paving Brick Company 
e ewig a ee, c 
urington av ric. ompany 
Galesburg, iit 
Southern a Clay Mfg. , Company 


ooga, 
Springteld 1 Paving Brick Company 
Sterling Brick C Company 

Olean, N. 


ea! 
ee "Clay Yate. Company 
treat 

Thornton ori ire Brick ¢ Company 
Clarksburg, 

Thurber Brick inate 
Ft. Worth, Texas. 

Teggate BS Fire Clay Company 

Trinidad Brick & Tile Company 
Trinidad, Colo. 

Veedersbur, Paver Company 


Westport Pavin: Brick Company 
Baltimore, Md. 





n, Okla. 
Georgia Vitifed Brick & Clay Co. 












































for ASPHALT because the asphalt filler help to 
make the traffic-bearing brick surface a waterproof 
yet flexible armor not subject to the cracks which 
follow rigid slab construction, and because repair 
or alteration costs are insignificant where each brick 
is an easily removable unit. 


for BRICK because a vitrified paving brick surface 
is ideal for your traffic conditions; hard, but not 
brittle — tough, dense, and non-absorbent — smooth, 
but notslick. Its fire-hardened toughness resists wear 
and tear so sturdily that upkeep expense is reduced 
to a minimum. The occasional margin of higher 
first-cost is speedily offset by low maintenance, long 
life and uninterrupted service 365 days per year. 


for CONCRETE, Crushed Rock,—Gravel or 
Crushed Slag,— because one of these will provide 
the right base for any conceivable sub-soil condition, 
and, with a bedding course of sand or screenings, 
can make a sub-structure equal to any requirement 
you may impose upon it. 

We are always glad to prepare exact specifications for 


any standard or unusual use or condition. Simply 
state the problem and we will give prompt attention. 


NATIONAL PAVING BRICK 


MANUFACTURERS ASSOCIATION 
ENGINEERS BUILDING CLEVELAND, OHIO 
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INDUSTRIAL No. 3 
ALL STEEL 


High Duty, Self Propelling 


STEAM PILE DRIVER 


Designed especially for 
heavy duty track service 


INDUSTRIAL WORKS 
wiecullpssiie’ “ Ries amen 





‘ ae 


4 Rae: 























How much is your water supply curtailed by 
sand or mud accumulations? Do your pumps 
wear out or require frequent cleaning from this 
cause? A SULLIVAN AIR LIFT and prop- 
erly applied “Back Blowing” will remove sand 
and mud troubles and permanently increase the 
flow from your wells. 


This cut shows a well in Utah being “back 
blown” as described. The flow of water was 
more than doubled by this process. If you have 
a well pumping problem ask for Bulletin 1971-G. 


SULLIVAN MACHINERY COMPANY 
411 Peoples Gas Building, Chicago 












INDUSTRIAL-AGRICULTURAL-MUNICIPAL-RESIDENTIAL 


A TYPE FOR EVERY SERVICE 


Bulletins on request. 


THE GOULDS MANUFACTURING 
COMPANY 


SENECA FALLS, N. Y. 


GOULD! 
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are knocked down 
every year? 


What does the repairs and 
maintenance—not the result 


How lateral movement 


ble and expense by using a 


POAGE Style “H’ 


WATER COLUMN with 
FENNER DROP SPOUT 


The three foot lateral range in the Fenner spout and the steel riser in the 
Poage Style H save the water column from being knocked down by the 
shifting of the tender. 

The tender has to leave the track to knock this column down. 

The flexible spout makes it unnecessary to spot the tender accurately. 
You save time by quick adjustment. 

The five foot up and down range enables the water column to fill a 
tender of any height. 


Manufactured Exclusively By 


The American Valve & Meter Co. 


Cincinnati, Ohio 


How many of your water columns 


f ordi ? S$ out D revents 
° mie use—cost you Of, SPO ing ocked 
Avoid this annoyance, trou- down 


The open telescopic joint does not — 
a drop or water. It banishes the 

winter time troubles. Ice does not ale 
upon it. 










The valve permits the maximum amount 
of water to flow in the shortest time. There 
is a minimum or frictional resistance. It 
shuts the water off quick without water 

hammer. 













Try the H 
fs Bas ng gh 
that it has remarkable 
operating advantages. 











Economy 
Locomotive Operation 


Scale-forming feed water increases coal con- 
sumption, necessitates repairs to boiler tubes, 
staybolts, and fireboxes, increases the expense 
of dead-head locomotive mileage, and requires 
that money be tied up in extra locomotives 
to replace those sent to the shop for repairs, 
due to the use of hard water. 


More than 25 American Railroads use 
AMERICAN WATER SOFTENERS to 
prevent scale in their locomotives. 


Write us for our bulletin on softening water 
for locomotives. 


AMERICAN;WATER SOFTENER COMPANY 
Fairhill P. O. Philadelphia, Pa. 


Specialists for twenty years in railroad 


WATER PURIFICATION 











‘WATER SERVICE BOX 


MURDOCK 


“SAFETY FIRST” RAILWAY 


Coach Yard and Terminal 
Positively Self-Closing 


Either Full On or Coanpletely Off 
No Leakage No Waste 
No Repairs No Freezing 


Nothing to Stumble Over 





ALSO 


“GENUINE” MURDOCK 
SELF-CLOSING HYDRANTS 





Pat. Applied For 
Tess “8 ail Wen DRINKING FOUNTAINS 
gs ll Comker Fool-proof, for Shops, Stations, Offices 
pa th A ng Write for Full Information 


TheMURDOCK MFG.@ SUPPLY Ca 


“THE ORIGINAL HYDRANT HOUSE” 


CINCINNATI,OHIO. 
Makers of Anti-Freezing Water Devices since 1853 
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NEW LUMBER FROM OLD TIMBERS 








batt te e: 


The Lehigh Valley Railroad salvaged 1,500,000 ft. of lumber from an old 
dock in Buffalo, New York by the use of an American Portable Saw Mill. 
Are there not opportunities along your line to salvage lumber at the cost of 
resawing >—old timbers—odd sizes, pile ends, etc. The cost of the equipment 
is astonishingly low and the savings effected have astonished railway officials. 


Ask for Catalog of this and other Portable COST CUTTERS for use on the job. 


AMERICAN SAW MILL MACHINERY CO. 


164 Main Street Hackettstown, New Jersey 











STURDY AND RELIABLE 


[UFKIN TPES 


In Patterns Best for Every R. R. Requirement— 
Surveying—Engineering—Construction—M. of W. 
Steel Tapes with Instantaneous Readings and 
Nubian Finish. Babbitt Chain (Chicago Style) Tapes with 
4 gage mark and improved pattern reels. 

Among our popular woven -lines are the ‘“‘Metallic,’’ and the low priced tapes for all 
common uses, the Ass Skin, and the Universal No. 733R Linen Corded with First 
Three Feet Reinforced. 

STOCKED BY RAILWAY SUPPLY AND HARDWARE HOUSES. 


Send tor THE JUFKIN fPULE (0. SAGINAW, MICH. | 


Catalogue 

















WATER PUMPS WATER 


with a RIFE HYDRAULIC RAM without fuel, labor, freezing or repairs. A small stream 
operates the Rife Hydraulic Ram and fills water tanks. Easy to install. No attention 
required. Used by over fifty railroads, among which are: 







Delaware, Lackawanna & Western R. R. New York Central R. R. Co. Sorocabana Ry. Co., Brazil 
Baltimore & Ohio R. R. Co. Boston & Maine R. R. Co. , Mexican R. R. Co. 

Southern R. R. Co. Cuba Railroad Co. Seaboard Air Line, Ga. 
Norfolk & Western Ry. Co. Canadian National Railway National Railroads of Mexico 


Manufactured in nine sizes up to and including 12 inch, the 
largest Ram which can be successfully used under all conditions. 


‘Write for catalogue complete on Rife Hydraulic Rams. 
RIFE ENGINE COMPANY 
1602 West Street Building, New York, N. Y. 
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You Can Get the Attention 


8,349 


Engineering and Maintenance 


Officers 


through the advertising pages of 


Railway 
Engineering au Maintenance 


HERE is but one paper devoted solely to the requirements of the 

Maintenance of Way Departments of “The American Railway 
Sytem,” a paper read by the supervisory officers of that department, 
the men who are directing the destinies of the Maintenance of Way of 
the American Railway System—-RAILWAY ENGINEERING sal 
MAINTENANCE. 





Sai exclusively and extensively among all classes of maintenance 
of way inl engineering department employes, this paper affords an 
unequalled medium through which the manufacturers of railway track 
and maintenance material may introduce the merits of their devices to 
the men who are behind the purchasing power of the American Rail- 


way System. 
Published by 


SIMMONS-BOARDMAN PUBLISHING CoO. 


The House of Transportation 


30 Church St., NEW YORK 


CHICAGO PHILADELPHIA CLEVELAND CINCINNATI WASHINGTON NEW ORLEANS LONDON 


Publishers also of Railway Age, Railway Mechanical Engineer, Railway Signaling, Railway Electrical Engineer, Car Builders’ 
Cyclopedia, Locomotive Cyclopedia, Maintenance of Way Cyclopedia, Marine Engineering, Shipbuilding Cyclopedia, Material 
Handling Cyclopedia and Boiler Maker. 


All members of A. B. C. and A. B. P. 
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Specialists in the Design and 
Manufacture of 


Standard—Insulated— 
Compromise 


Rail Joints 


THE RAIL JOINT COMPANY 


61 Broadway, New York City 








ESTABLISHED 1882 


THE WEIR FROG CO. 


Track Work of Rail and 


Manganese Steel Construction 


Manufacturers of Balkwill Articulated Cast Manganese Crossings 


CINCINNATI = - - OHIO 














The Frog, Switch & Manufacturing 








. s 
Carlisle Company Pennsylvania 
Established 1881 
FROG AND SWITCH DEPARTMENT MANGANESE STEEL DEPARTMENT 
MANUFACTURERS OF MANUFACTURERS OF 
MANGANESE INSERT FROGS, CROSSINGS “INDIAN BRAND" 
AND SPLIT SWITCHES HIGH GRADE MANGANESE STEEL CASTINGS 
SOLID MANGANESE FROGS AND FOR FROGS, SWITCHES AND CROSSINGS 
CROSSINGS JAW AND GYRATORY CRUSHERS 
PLAIN FROGS, SWITCHES, CROSSINGS CEMENT MILL, MINING MACHINERY, ETC. 
SWITCH STANDS AND ACCESSORIES GRAY IRON CASTINGS 
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O & C GUARD RAIL CLAMPS 


43 





STRENGTH SAFETY ECONOMY 


The Q & C Universal Guard Rail Clamp provides a strong and safe means for absolutely securing the 
guard rail under heavy traffic. They can be easily and quickly applied without removing the guard rail. 
The yoke is drop forged, high carbon, open hearth steel of the ‘I’? beam construction. The wedge, ad- 


justable filler blocks and shoe are made of high grade malleable iron and accurately fitted to the section of 
veil, Yokes are heat treated when specified. 


i bog shelf on the wedge and the wide bearing surface of the shoe maintain the vertical alignment of 
e yoke 


As the yokes are interchangeable for all standard ‘‘T” section of rail, it is only necessary to order new 
malleable fittings when changing rail sections. 
Prices Quoted Upon Request 


THE Q & C COMPANY, 90 West Street, New York 


CHICAGO SAN FRANCISCO ST. LOUIS 
Rank & Goodell, ST. PAUL—Sherburne & Company, BOSTON—The General Supply Co. of Canada, Ltd., OTTAWA 











Kilby Frog & Switch Co. me 


Birmingham, Ala. SWITCHES—FROGS—CROSSINGS 


Manufacturers of GRAHAM FLANGE FROGS 


(Patented) 


Railroad Crossings, WHARTON-O’BRIEN 


Frogs and Switches 
Insulated and adjustable oper- 
ating and lock rods 


Manganese Track Work 
a Specialty 
Originators of 


Balkwill Cast Manganese 
Kticaletiad a at 


Graham Flange Frogs 


(The Savers of Maintenance) WM. WHARTON JR. & CO., Inc. 


EASTON, PA. 
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SAFETY 


to everybody concerned 


Diamond Fibre and dependable block joint 
insulation travel hand in hand. Write it 
in your specifications and everybody is safe. 


Diamond Fibre serves faithfully because it 
is a tough, strong, almost indestructible 
insulation made by practical men to meet 
practical railroad conditions. ‘“‘Old Timers’’ 
depend upon it because it more than meets 
standard specifications. 


For more exacting work—where extreme 
waterproof and extremely high electrical 
qualities are essential—use Condensite 
Celoron. 


Write today for a sample of 
Diamond Fibre and Condens- 
ite Celoron. Both are ma- 
terials about which every 
e practical railroad man should 
Dia °F be fully informed. 
e e 
Diamond State Fibre Company 


Bridgeport (Near Philadelphia) Pa. 
Branch Factories and Warehouses: 
Boston Chicage San Francisce 
Offices in Principal Cities 


In Canada: Diamond State Fibre Co., of Canada, Limited 
245 Carlaw Ave., Toronto 











STATEMENT of the ownership, management, cir- 
culation, etc., required by the Act of Congress of August 
24, 1912, of Ratlway Engineering and Maintenance, pub- 
lished monthly at Chicago, Ill., for October 1, 1923. 


State of New York, - i = 
County of New York : 


Before me, a notary public in and for the State and 
County aforesaid, personally appeared Henry Lee, who, 
having been duly sworn according to law, deposes and 
says that he is the Vice-President of Railway Engineer- 
ing and Maintenance, and that the following is, to the 
best of his knowledge and belief, a true statement of the 
ownership, management, etc., of the aforesaid publi- 
cation for the date shown in the above caption, required 
by the Act of August 24, 1912, embodied in Section 443, 
Postal Laws and Regulations, printed on the reverse 
of this form, to-wit: 


1, That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 


Publisher, Simmons-Boardman Publishing Com- 
pany, 30 Church Street, New York, N. Y. 


Editor, Elmer T. Howson, 608 South Dearborn 
Street, Chicago, IIl. 


Managing Editor, Walter S. Lacher, 608 South 
Dearborn Street, Chicago, IIl. 


Business Manager, F. C. Koch, 3 Church Street, 
New York N. Y. 


2. That the owners are: 


Owner, Simmons-Boardman Publishing Company, 
30 Church Street, New York, N. Y., Edward A. 
Simmons, 30 Church Street, New York, N. Y., 
Henry Lee, 30 Church Street, New York, N. Y., 
Roy V. Wright, 30 Church Street, New York, 
N. Y., Samuel O. Dunn, 608 South Dearborn 
Street, Chicago, Ill, Frederick H. Thompson, 
4300 Euclid Avenue, Cleveland, Ohio, Herbert 
L. Aldrich, 50 Central Park West, New York, 
N. Y., Thos. Prosser & Son, 15 Gold Street, 
New York, N. Y. 


3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per cent or 
more of total amount of bonds, mortgages, or other 
securities, are: There are none. 


4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company, but also, in cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is 
acting, is given; also that the said two paragraphs con- 
tain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under 
which stockholders and security holders who do not 
appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a 
bona fide owner; and this affiant has no reason to 
believe that any other person, association, or corpora- 
tion has any interest direct or indirect in the said stock, 
bonds, or other securities than as so stated by him. 


Henry Lee. 
[SEAL] 
Sworn to and subscribed before me this 
26th day of September, 1923. 


Herpert E. McCanp_ess. 
(My commission expires March 30, 1924.) 
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The Mack Switch Points Protector 


WITCH points are facing today the heaviest locomotive and car equipment in rail- 
road history. Their repair and replacement has long been the most costly 
item of ways maintenance. 


Protecting switch points by the Mack Protectors adds no less than ten times the life 
of the unprotected point, it greatly reduces the possibility of derailment at switches. 


Installation can be made easily at small cost—replacements are made in from five to 
ten minutes by one man—their efficiency is not impaired by any weather conditions 
—sure—economical—inexpensive. 


J. R. FLEMING & SONS COMPANY, INC., Scranton, Pa. 











Headley Number 1 


CROSSINGS 


and 


STATION 
PLATFORMS 


Write for Particulars and Booklets 





HEADLEY GOOD ROADS CO. 


Franklin Trust Bldg., Philadelphia, Pa. 


BRANCH OFFICES: 
St. Louis, 1946 Railway Exchange Bidg. 
Chicago, 409 Monadnock Block Building 
West Medford, Mass., 37 Prescott Street 
Indianapolis, Ind., 911 Hume-Manseur Bldg. 














Osgood Heavy Duty Ditchers Cleaning Ballast 


LABOR = MODERN MACHINERY 


Much is being said about the shortage of labor. This short- 
age may become acute, but modern mechanical equipment 
will take the place of many laborers and help much to relieve 
the situation. OSGOOD RAILROAD DITCHERS will do 
the work of an entire labor gang, and won’t lay off. 


You Can Depend on OSGOOD 
3{ and 1-Yd. Railroad Ditchers 
4%—1—114- Yd. Revolving Steam Shovels 
Clamshell, Draglines and Cranes 
114 to 6-Yd. Railroad Type Steam Shovels 


The OSGOOD Company 


Marion, Ohio, U. S. A. 
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THE JORDAN MAKES CLEAN DITCHES 











The Jordan is an all-the-year-’round machine. 
It spreads, makes ditches, cuts ice, fights snow. 


**The Jordan does the work of an army of men’’ 


O. F. JORDAN COMPANY, East Chicago, Indiana 








More Water — Less Cost 





The Lundie Tie Plate 


Will give rail and wheels longer life. 
Will hold gauge and not injure a single fibre of the tie. 
Will not rattle. 


The Lundie 
a> Duplex 
¥ . Rail Anchor 


Requires only one 
anchor per rail. 


Will hold in both 
directions. 






SELF STARTING 
SELF STOPPING 
SELF OILING 


Reciprocating CAMS and Balanced Parts are the 
BASIS for the High Efficiency of 


Luitwieler Non-Pulsating Steady 
Flow Deep Well Pumps 


Nationally known RAILROADS have made astounding 
savings by using our pumps. 


Luitwieler Pumps are adapted to all deep well and 
pressure pumping. 





4 The Lundie Engineering Corporation 


LUITWIELER PUMPING ENGINE CO. 920 Broadway, New York 


120 to 125 Ames Street, Rochester, ,N. Y. 166 West Jackson Boulevard, Chicago 
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Kerosene Thawing Outfits 


In satisfactory use since 1917 





Indispensable for the rapid clearing of switch points and 
the switch mechanism, cranks, pipe lines, etc. Sleet and 
ice readily yield to the forced flame of these torches. 


No. —_ 
The most Ghee doee telekie 
popular equipment. Outfit. 
Used by the 5 gal 
gal. tank with 
leading Railroad safety pump, 6 ft. 
systems. hose and torch. 





Safe—Efficient—Speedy 


Get a couple of these thawers now and be ready—also 
send for bulletin No. 117 on our complete line of thawing 
torches and outfits. 





To Users: HAUCK MANUFACTURING CO. 


Now is the time 


to inspect your 
Hauck Thawers 117 Tenth Street, Brooklyn, N. Y. 


Established 1900 
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OU will find Ellis bumping posts rendering day-by- 
day, dependable service in many of the large pas- 
senger stations of the country, and in other equally 
important locations, where the consequences of over- 
running the track end are vastly more serious than an 
injury to either the post or the car. This is exactly 
the service for which the Ellis was designed, and its 
supremacy in the field for thirty years is ample testi- 
mony to the satisfactory way it has performed that 
service. 


We will be glad to send descriptive literature on request. 





MECHANICAL MANUFACTURING COMPANY, Pershing Road and Loomis St., Chicago 








POSITIVE 
LOCK WASHERS 





Built Right to Keep Nuts Tight 


Positive Lock Washers are so constructed that the “body” 
of the washer carries the load of compression and the 
tapered ends are thus relieved, and the spring is constant. 
The Barbs, being free, force themselves deeply into the 
nut and plate under vibration. 


Use Positive Lock Washers and be on the safe side. 
We also make Plain Lock Washers. 


The Positive Lock Washer Co. 
Miller St. & Ave. A, Newark, N. J. 


80 James Watt St. H. L. Van Winkle 
Glasgow, Scotland 160 Beale St., San Francisco, Cal. 





The V. G. Portable Flood Light 


5,000 C. P.— 10 Hours — 25 Cents 


FEATURES: 


Carbide and water in 
entirely separate com- 
partments. 


Absolute safety. 
No waste of carbide. 


Will operate extension 
lights and cutting 
torches. 


Not affected by weather. 


Re-charging—easy and 
clean work. 


A necessary equipment 
for all railroad divi- 
sions. 


D The Blake Mig. Co 


Mansfield, Pa. 





The V. G. Flood Light 
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Prolong the life of 
Rails and Rail Fastenings 


x= 















The practice of spraying rails and rail fastenings to 
prevent corrosion has long since passed the experimental 
stage, and now some of the leading roads are spraying 
their rails twice a year, especially over that part of the 
line where refrigerator traffic is heavy. 










Through experiments and service tests it has been dem- 
onstrated that 


TEXACO No. 45 ROAD OIL 


has the right adhesive quality, it contains nothing injuri- 
ous to the steel and that it is the best product to use 
for this purpose. 











No. 45 Road Oil adheres to the metal, giving maximum 
protection and outlasts the cheaper and unsuitable prod- 
ucts, which must be applied oftener than No. 45 Road 
Oil. Therefore, the labor cost of application is less with 
No. 45 Road Oil. * 










Thirteen months after the application of 
No. 45 Road Oil to the rails on his road, 
the President of the road writes: 








“A recent inspection of the rail which was 
sprayed with oil some time ago shows that 
the oil is still adhering to the metal in good 
shape and that there is a good coating of 
oil on the metal.” 












A General Manager stated that spraying the rails on his 
road had prolonged their life ten years. 







Why not secure the greater protection and reduced labor 
costs in this work by using Texaco No. 45 Road Oil. 











A booklet 
‘*Reducing Costs of Roadway Maintenance”’ 
sent to you for the asking. 






The Texas Company, U.S. A. 


RAILWAY SALES DIVISION 


New York, Chicago, Houston, Atlanta, St. Louis 
New Orleans, Dallas, Cleveland, San Francisco, St. Paul 


OFFICES IN PRINCIPAL CITIES 
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Acetylene, Dissolved. 
Air Reduction Sales Co. 


Adjpeatte Rall Clamps. 
‘m. Wharton, Jr., & Co. 


Ale Aftereoolers. 
Ingersoll-Rand Co. 


Alr Compressors. 
-Rand 
Sullivan Machinery Co. 


Alr Ho'lsts. 
Ingersoll-Rand Co. 


Alz-Lin Pensive oa. 
1l-Band 
— eee Co. 


ee Brazing, Weidine 
. os ng, Heat Treat- 


air ‘Reduction Sales Co, 


Anchors. 
P. & M. Co. 


Anti-Creepers 
P. & M. Co 


Argon. 
Air Reduction Sales Co. 


Ballast Screens. 
Maintenance Equipment Co. 


Gamer, Spreaders, 
oO. ordan Co. 


Band Saws 
American Saw Mill Ma- 
chinery Co. 


Barrels. 
Diamond State Fibre Co. 


Bearings, Axle, Motor ‘and 

ush. 

Fairmont Bailway Motors, 
Inc. 


Benders, Rall. 
Verona Tool Works. 
Stetes Powders. 
EB. LL. du Pont “de Nemours 
& Co. 


oe Supplies. 
B. I. du Pont de Nemours 
& Co. 


Biow Pipes, Oxy-Acetylene. 
Air Reduction Sales Co. 


ti 
*Belfiock Nut & Bolt Co., 


Rist Rall Outfits. 
Ingersoll-Rand Co. 
Bond Wire. 
Armco 


Culvert & Flume 
Mfrs. Assn. 


Orasta 
r Reduction Sales Co. 
ics Paving. : 
National Paving Brick 
Mfrs. Assn. 
Bridge Warnings. 
Hastings Signal & Equip- 
ment Co. 


Buckets. 
Blaw-Knox Co. 


Bulldings, Sectional, All 
Steel. 
Blaw-Knox Co. 


Bumping Posts. 
Mechanical Mfg. Co. 





Burners, Bunsen, Acetylene. 
Air Reduction Sales Co. 
Calcium Carbide, 
Air Reduction Sales Co. 


Cars, Dump. 
— Wheeled Scraper 


Cars, Hand and Push. 

Fairmont Railway Motors, 
Inc. 

Mudge & Co. 


Cars, Industrial. 
7 Wheeled Scraper 


Cars, Motor, Inspection. 
eens Railway Motors, 
Maintenance Equipment Co. 
Mudge & Co. 

Cars, Motor, Section. 

s ~-oe Railway Motors, 


Maintenance Equipment Co. 
Mudge & Co. 


Cars, Spreader. 
es Wheeled Scraper 


Cars, Velocipede, 
Railway Motors, 
Sa ~¢ Bauipment Co. 
Mudge & Co. 


Cattle Passes. 
Massey Concrete Prod. Corp. 


Clutch Linings. 
Diamond State Fibre Co. 


Coaling Stations. - 


Compromise Joints. 
Rail Joint Company. 


Condensers. 

Ingersoll-Rand Co. 
Condults, 

Diamond State Fibre Co. 


Corrugated iron. 
Armco Culvert & Flume 
Mfrs. Assn. 
Cranes, Erecting. 
Industrial Works. 


Cranes, Locomotive. 
Industrial Works. 
Cranes, Wrecking. 
Industrial Works. 
Crossings, Highway Bitumin- 
ous. 


Headley Good Boads Co, 


Crossings, Rail. 
Kilby Frog & Switch Co, 
Ramapo Ajax Corp. 
Weir Frog Co. 
Wm. Wharton, Jr., & Co. 


Crushers, Stone. 
ven Wheeled Scraper 





Culverts. 
Armco Culvert & Flums 
Mfrs, Assn. 


Culvert Pipe, Concrete, 
——- Concrete Prod. 


Cutting, Oxy-Acetylene, 
Air Reduction Sales Co. 
Deralis. 
Ry & C Co. 
Wharton, Jr., & Co. 
Discing Machine. 
a Railway Motors, 
ne. 


Ditchers. 
Jordan Co., O. F. 
Osgood Co., The. 


Drinking Fountains. 
Murdock Mfg. & Supply 
Co., The 


Drill Steel, Rock. 
Ingersoll-Rand Co. 


Dynamite. 
BR. 1. du Pont de Nemours 
& Co. 


Engines, Gasoline. 
Fairmont Railway Motors, 


~ Inc. 
Mudge & Co. 

Engines, Hand Car. 
Fairmont Railway Motors, 
Maintenance Equipment Co. 
Mudge & Co. 


Explosives. 
B. 1. du Pont de Nemours 
& Co. 


Fans. 
Fairmont Railway Motors, 


Maintenance Equipment Co. 
Mudge & Co. 


Fence Posts. 
Massey Concrete Prod. 
Corp. 


Fibre, Insulating. 
Q & C Co. 


Filters. 
American Water Softener 
Co. 
Flangers, Snow. 
Q & C Co. 
Float Valves. 
American Valve & Meter 
Co, 
Flux. 
Air Reductidh Sales Co. 


Forge Hammers. 
Sullivan Machinery Co. 





Frog. Switch & Mfg. Co. 
Kilby Frog & Switch Co. 
Remenp Ane Corp. 


o- Wharton, Jr., & Co. 
Furnaces, Lone one. 
Hauck Mfg. 


Gages, eauring 
Lufkin Rule Ge., The. 


Gages, seiaias Gas. 
Air Reduction Sales Co. 


Gas, Acetylene. 
Air Reduction Co,, Ine. 


Gears. 

Diamond State Fibre Co. 
Generators, Acetylene. 

Air Reduction Sales Co. 
Graders, Elevating. 

— Wheeled Scraper 


Grading Machinery. 
baer. ~ xs Wheeled Scraper 


Grinders (Portable). 

Ingersoll-Rand Co. 
Guard Ralls. 

Ramapo Ajax 

Wm. a & Co. 
Guard Rall Clamps. 

Q & C Co. 

Ramapo Ajax Corp. 

Weir Frog Co. 

Wm. Wharton, Jr., & Co. 
Gutters, Wood. 

Long & Sons, E. M. 
Hand Cars. 

Fairmont Railway Motors, 


C, 
Mudge & Co. 


Hammer Drills, 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Heaters, Feed Water. 
Aasentenn Water Softener 


Hose, 
Air Reduction Sales Co. 


Hydrants, Self-Closing. 
Baten, 1. & Supply 
Co., C) 


Hydrants, Fire. 
‘Murdock Mfg. & Supply 
Co., The 


Hydraulic Rams, 
Rife Engine Co. 

Insulated Rall Joints. 
Rail Joint Co, 


Junction Boxes, 
Massey Concrete Prod. 
Corp. 
Jacks, 
Verona Tool Works. 


Lights, Portable. 
Blake Mfg. Co. 


Lock Washers, 
National Lock Washer Co, 
Positive Lock Washer Co. 

fiance Mfg. 





Machinery, Grading. 
Western Wheeled Scraper 


Machinery, Oxy-Acetylene 
Pay and Cutting. 
Air Reduction Sales Co. 


Manganese Traek Work. 
Kilby Frog & Switch Co, 


Ramapo Ajax 
Wm. Wharton, Jr., & Co. 


Manholes. 
Massey Concrete Prod. 
Corp. 


Markers, 

Massey Concrete Prod. 
Corp. 

Metal Protection, Paints. 
Eagle-Picher Boag Co., The 
= Jersey Zinc Co, 

‘exas Co., The. 

Mile Posts. 

Massey Concrete Prod. 
Corp. 


Mowing Machines. 


Fairmont Railway Motors, 
Inc. 


Nitrogen. 
Air Reduction Co., Ine, 


Nut Locks. 
National Lock Washer Co, 
Positive Lock Washer Co. 
Reliance Mfg. Co., The. 
Selflock Nut & Bolt Co, 
Verona Tool Works 

Olls. 
Texas Co., The. 


Oil Engines, 
Ingersoll-Rand Co. 


Oll Houses, 


Outfit, Welding. 
Air Reduction Sales Co, 
Oxy-Acetylene Welding 
Air Reduction Sales Co. 
Oxygen. 
Air Reduction Sales Co. 
Paints, 
Bagle-Picher Lead Co., The 
New Jersey Zinc Co. 
Texas Co., The. 
Pavement Breakers. 
Ingersoll-Rand Co. 
Paving Material. 
National Paving Brick 
Mfrs. Assn. 
Penstocks. 
American Valve & Meter 
Co, 


Pile Drivers, 
Industrial Works. 
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$2400 a Year Saved in Pumpers’ 
Wages Alone 


This pumping station installation, made by The American Well 
Works at Kankakee, Illinois, for the Illinois Central Railroad, 
replaced a steam pumping plant that required the services of 
three attendants working in eight-hour shifts. 


The American Well Works’ installation being automatically 
controlled—only one man is required as attendant now—and 
the installation consequently has resulted in saving the Illinois 
Central Railroad $2400 a year in wages alone. 


The water for the three locomotive supply tanks which this station supplies 
is pumped from the Kankakee River by two five-inch American Centrifugals 
direct connected to 25 H. P. 1800 R. P. M., G. E. Motors, automatically 
regulated by the Sundh control panel. 


43 < Data on the savings and cost per thousand gallons of water pumped, as well 
as figures on labor saved, will interest you. We'd like to send you compara- 
tive costs—ask us for them. 
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THE AMERICAN WELL WORKS 


General Office and Works eepeas- eld 
or past hantae ba 
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Pliing. 
International Creosoting & 
Construction Co. 
Massey Concrete Prod 
Corp. 
Pintens, 
Diamond State Fibre Co. 
Pipe Benders, Portable 
Martin & Sons, H. P. 
Pipe, Concrete. 
Massey Concrete Prod. 
Corp. 
Pipe, Corrugated, Rolled. 
Armco Culvet & Fiume 
Mfrs. Asm. 
Pipe Carriers. 
Massey Concrete Prod 


Plants, Welding and Cutting. 
Air Beduction Sales Co. 


Plows, Railroad. 
— Wheeled Scraper 


Pneumatic Tie Tampers. 
Ingersoll-Rand Co. 


Pneumatic Tools. 
Ingersoll 


-Rand Co. 
Poles. 
International Coppeatine & 
ion Co. 
Massey Concrete Prod. 
Corp. 
Powders. 
EH IL. du Pont de Nemours 
Power Houses. 
Massey Concrete Prod. 
Corp. 


Pumping Engines, Hydraulic. 
Rife Engine Co. 


Ralis. 
Inland Steel Company 


Rall Anchors. 
P. & M. Oo. 


Rall Anti-Creepers. 
P. & M. GC. 





BUYERS’ GUIDE 


Rams, Hydraulic. 
Rife Engine Co. 


Rare Gases. 
Air Reduction Sales Co. 


Regulators, Oxy-Acetylene. 
Air Reduction Sales Co. 


Removers, Paint & Varnish. 
Mudge & Co. 


“rs 


Rivet Heaters, Ol! Burning. 
Hauck Mfg. Co. 
Riveting Hammers, 
-Rand Co. 
Verona Tool Works. 
Rock Drills. 
Ingersoll 


Rods, Welding. 
Air Reduction Sales Co. 


Roof Slabs. 
Massey Prod. 


Rules, 
Lufkin Rule Co., The. 
Saw Mills. 
American Saw Mill Ma- 
chinery Co. 


Saws, High Speed Friction. 
American Saw Mill Co. 


Scales. 
Lufkin Rule Co. 


Snngers, Wheeled, Drag & 
uck, 
wees Wheeled Scraper 


Screw Spike Drivers. 
Ingersoll-Rand Co. 





Sheet tron. 
Armco Culvert & Flume 
Mfrs. Assn. 


Sheet Steel. 
{nland Steel Company. 


Snovels. 

Wood Shovel & Tool Co. 

Signal Foundations, Coa- 
crete, 

Massey Concrete Prod 
Corp. 

Signals. 


Hastings Signal & Equip- 
ment Co. 


Skid Shoes. 
Q & C Co 


Slabs, Concrete. 
Massey Pred. 


Spikes, 
Inland Steel Co. 


Spreaders. 
Jordan Co., O. F. 


Standard Tee — 
Inland Steel Co 


Standpipes. 
American Valve & Meter 


Co. 
Chicago Bridge & Iron 
Works. 


Station Houses. 
Massey Concrete Prod. 
Corp. 
Steam Shovels. 
Osgood Co., The. 


Steel Forms. 
Blaw-Knox Co. 


Step Joints. 
Q & C Co. 
Bail Joint Co. 


Storage Tanks. 
Chicago Bridge & Iron 
Works. 
Structural Steel. 
Inland Steel Company. 
Switches. 
Frog, Switch & Mfg. Co. 
Kilby Frog & Mfg. Co. 
Ea & 
Weir Frog Co. 
Wm. Wharton, Jr., & Co. 





Switeh Locks. 
— Valve & Meter 


Switch Agy er 
Fleming & 


ms Co., Inc. 

Switchmen’s tol 

Massey Concrete Prod 
Corp. 

Switchstands and Fixtures. 
— Valve & Meter 
Weir Frog Co. 

Wm. Wharton, Jr., & Co. 

Tampors. 

Ingersoll-Rand Co. 

Tanks, Elevated Steel. 

Bridge & Iron 
Ww 

Tanks, Oll Storage. 

Chicago Bri & Iron 
Works. ” 
Tank Vaives. 


ican Valve & Meter 


Telephone Booths. 
Massey Concrete Prod. 


Telitales. 
——, asa & Equip- 
ment Co. 


Thawing Outfits. 
Hauck Mfg. Co. 
Ties. 
International Creosoting & 
Construction Co, 
Tie Plates. 
Inland Steel Company. 
Landie Bngineering Corp. 
Tle Plate Clamps. 
Q & C Co. 
Tie Spacers. 
Maintenance Equipment Co. 
Tools, Oxy-Acetylene Weld- 
Ing and Cutting. 
Air Reduction Sales Co. 


Torches, Kerosene Blow. 
Meese a Co. 


a” bn 4 Ce oy Weld- 
ni 
nin ane Sales Co. 
Track, ein 

_— Wheeled Scraper 
Track Drills. 

Ingersoll-Rand Co. 
Track Insulation. 


Diamond State Fibre Oo 
Q & C Co ; 





Track Jacks, 

Verona Tool Works. 
Track Material. 

Inland Steel Company. 

Weir Frog Co. 
Track Tools. 

Q & C Co 

Verona Tool Works. 
Trestie Slabs. 

Massey 

Corp, 

Tunnel Warnin 


ngs. 
astings Signal & Equip- 
ment Co. 


Prod. 


Vacuum Pumps. 
Ingersoll-Rand 
Vise Stands, 
Martin & Sons, H. P. 
Warning Devices—Bridge and 
unnel. 
Hasings Signal & Equip- 
ment Co. 


Washers. 
Diamond State Fibre Co. 


Water Crane. 
—-= Valve & Meter 


Water Column. 
—— Valve & Meter 


Water Somenine Plants. 
American ‘ater 


Water Tanks. 
Chicago Bridge & Iron 
Works. 


Water Treating Tanks, 
Chicago Bridge & Irom 
Works. 


Welding, Oxy-Acetyiene, 
Air Reduction Sales Co. 
Wheels (Hand and Moter 

Car). 
nea Ballway Motors, 
Maintenance Equipment Co. 
Mudge & Co. 


Woodworking Machinery. 
American Saw Mill Ma- 
chinery Co. 


Zine Chloride. 
New Jersey Zine Co 








ALPHABETICAL 


INDEX TO ADVERTISEMENTS 
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Headley Good Roads Co...........- 





























November, 1923 


RAILWAY ENGINEERING AND MAINTENANCE 











STANDARD 
SECTION 
TEE 





BEING 
~ PRODUCED 


at our Indiana Harbor Works 
from Basic Open Hearth Steel. 





Inland quality control from raw 
materials through final inspection 
insures maximum safety. 


INLAND 


BASIC OPEN HEARTH 


STEEL PRODUCTS 


BILLETS (BARS PLATES SHAPES SHEETS 


TRACK ACCESSORIES 
ANGLE BARS oor ered end ll Qunncbed 
TR ACK SOLIs = “a Thread, Plain or Heat 
TR ACK SPIK ES—Medium and High Carbon 


TIE PL ATES SS" Alloy, and High Carbon, 


INLAND STEEL COMPANY 
38 South Dearborn St., Chicago 


Works: 
Chicago Heights, III. Indiana Harbor, Ind. 


Branch Offices: 
Milwaukee, Wis. St. Paul, Minn. St. Louis, Mo. 





NR PR RN ER CL IE SORES OE, LATROBE IS SEES NY EN) OS RR I a eeen 
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CHOOSE 


You must have tight rail joints. 

You have two methods of getting them. 
The first is by periodic bolt-tightening— 
with or without ordinary nut-locks. 

The second is by using Verona Rail Joint 
Springs. 

These are the two alternatives between 
which you must choose—tightening or 
springs. It is not a question of choice be- 
tween nut-locking devices, for no other nut- 
locking device permanently does away with 
the necessity for periodic tightening. 

When you choose remember this: You 
pay for the springs once. But you pay 
for tightening constantly. 


VERONA TOOL WORKS 


Pittsburgh New Orleans 
New York Montreal 
Chicago Washington 
Boston 

St. Louis 

San Francisco 





